CLIPPEDIMAGE= JP02000068813A 
PAT-NO: JP02000068813A 

DOCUMENT- IDENTIFIER: JP 2000068813 A 
TITLE: OUTPUT CIRCUIT AND INPUT CIRCUIT 
PUBN-DATE: March 3, 2 000 
INVENTOR- INFORMATION : 

NAME COUNTRY 
TOMITA, TAKASHI N/A 

ASSIGNEE- INFORMATION : 

NAME COUNTRY 
OKI ELECTRIC IND CO LTD N/A 

APPL-NO: JP10238583 

APPL-DATE: August 25, 1998 

INT-CL (IPC) : H03K019/0175 

ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an output circuit with an output 
voltage as 

designed and an input circuit with a broad input allowable voltage. 

SOLUTION: A bias control circuit C3 6 in a 1st voltage step-down power 
supply ~ 

circuit C33b of the output circuit C33 adjusts an on-resistance of a 
3rd PMOS 

transistor (TR) P33 based on a voltage between a feedback input terminal 
3 7 and 

a reference level input terminal 3 6 to control a voltage for an 'H' 
level 

generated from a power supply level Vdd. Similarly a bias control 
circuit C37 

in a 2nd voltage step-down power supply circuit C33c controls an ON- 
resistance 

of a 3rd NMOS TR N33 to control a voltage for an 1 L 1 level generated 
from a 

ground level. A push-pull section C33a generates an output signal S2 
with the 

same logic as that of a logic signal SI from an input terminal 35 and 
an output 

signal S2 1 with the inverted logic based on the received voltaqe for 
the »H' ~ 3 

level and the »L" level and outputs the signals from a 1st output 
terminal 32 

and a 2nd output terminal 34. 
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[0047] (si<7)Hii<^g©) t-r, mi<omnk<D 
mmtz^x. mi-W4*mLL%# t>wm?z>. z 
zt. mm. *mto}g©C3&^saj*iiii8C3 3& io 

t/aj^JlalBC 3 3 U:>f 7 x -X0» 3 Off) 

mffySruufSH-efc 1 ). 0214, 

*^Sai*@l8C 3 3tCjgffl^=5^llffi!Ill?8C 3 6«ft 
tt§t«DJ0-e*S. 0314, *a»HIiSC 3 6 i: U 

xmmm^mmmc 5 3 oRBew^nnsar* •? , 
04 {4. &mmc 3 7 1 Lxmmm&mm&c e 

[0048] H y?yx-z®l&3 0<?Mf$.) 

m&m(?>-{y?yx.~-x®mo(?>mf&£^x. 0 20 

7x-^@B3 0{4, #m<rmmz»fri>ibji®i&c 

33fc, A*HI»C31fc, SlfijHia»T31t, $ 
2fisi**8S&T3 2i:, SSl&SgffiJn;R3 lfc, 3i2i&Sg 
ffilfi;R3 2fca>f>, ffitfLZilX^Z. 
[0 04 9] 4y?73.-X®8&30<iZi5\\X, #^Jfc 
^Str^&aj^HIIftC 3 314, rtS808&C34fcm 

s^fir , m^mmnm.m 1 c 3 2 K^&sivt 
v>s„ aj^iiiffic 3 3i4, -^xij^3 5tmisa 

Jj!&?-3 3RVWi2lilJji&?-3 4 t£HlXt5<), Xii 30 
J&f 3 5*>&A*3^1&ii«^S lcOf&StJStTSS 

i aj^jag^ 3 3tm2&j}i&?3 4tfrhmmz.wm 

SiSr^-5a5*^S2, S2' fctJ^Sffcaj^-TSHS 
«!5rfiix.TV%5. ^08lC3 2tctev^, itJ^EIS 
C 3 3ff)Xii^f3 5 Mi, rtS@8lC 3 40aj^jS : f 

g|C 3 3«Pi|fflCoVvC«4»5£t£. 
[0 0 5 0] AA08C31I4. rtS5EIS8C3 2 

tmrnznx , ft^sffid^msmss i c 3 1 

*rO**>. *>*»SA:«fC3 1(4, IBlA^S&f 3 1 40 
2 Aflffl^ 3 2b -o^ffi^ffif 3 6 1 Sr^TLT 
SlA*JS^3 1fcm2A*^?3 2fc<omfi^l 

?rli$i LTC MO S U</K7)f&JHl^S 3 ^HJ^S&f 3 

3 0tt>V^T{iJ^m^S2, S2' (OWBSffitffrZ^ 

tjbiz, *»*»6A^®»c 3 1 1 LxamsryrA 2 

liffimZtiX^i. i«@!SlC31K^-C, tri> 

hmrryrA2 ioai^ffi^36W4, rtswmac3 

2<0A#5&7* { «8Sft-O>&. 

[0051] >f y^7x-^H183 0fc*iV%-C*4. iJE 50 



1^2000-6881 3 
1 2 

{lJ*0ffiC3 3«O2ocoaj^Sgi t 3 3. 34fc_kiE3£f& 

yyr\2 iw2o^a*sS?3 i. 32fc#. mfis 
i*8»T3 li:SII2gi*Ji*&T3 2fcfcJ:->T, l*fl 
&g?*l.TV^,. -r^*>*>, {t*IU»C3 30lgiai* 
3 3 £i&T XT A 2lffM\ A^JJ&f 3 1 1 

15&imT3 Uz£->X&8ZtlXti r ) . m2ta^ 
? 3 4 t&2Xllft=f- 3 2 ttf&2miffiT3 2££ 
iXm&ilX^h. 

[00 5 2] >f y^7x-XEl»3 0t:*5^T, 
mei&8T31&tfm2£i&i»T3 2fcl4, 0U 
(4*. T-yyhSfiJbt^^tL^^ ^axhU-y7t8 
AHi8fl3*U>. W5S16»T 3 1X1X^2©* 

{mi 3 2 -en-f ixomsr a 2 1 csesnfe— 

tX. &&n<&vtlz&#Zitt>ixi>. 

[00 53] A y^7x-XHI»3 0K:fcV^T(4, 81 
^Jgfi«;R3 1*>4 ye-*>Xfcmi€S*li»T3 1 
<0^fi>f>'t-^Xi:^L<^§tlTfcO, $2 

**sgifi;R3 2<m yv-?yxt&2&&mT3 2 
<rm&'(yv-yyxbirmL<mfcZtiX^&. £ 
fc. »Sg«GVt{4, ^0»IC3 2<7)«jS«iaZW^ 

muniis 1 c 3 1 wmm&i; 0 iffiv^mftfcgjgsfi. 

[00 54] (4 y^7x-X@S3 0<7)llIBSf^) J3l 

30t|p)«fC, rt&0»C34*>&CMOSW<yK9l& 
Sfi^S 1 t . f&Sfl^S 1 (4A*3S ; F 3 

5 £tf LT SJ^IhIEC 3 3 (CAlfr Stl-S . 
[0055] f&afg^S 1 *«A*5tU:ai^IlI»C 3 3 
*^I4, ^lttJ*JS?3 3i:^2aj^3g?3 4tS:^t 
Tffi^oaj^J^S2, S2* *«ai*$itS. 
*>, ^ia*SS^3 3*'t, I^IM^Slk^-Wifiia 

■t^ocTT^i^aj^M^s 2*<® i rnm&r 3 

lfcffi^Stl, m2tt}*SS^3 4A>^>, W 

lei&am-^ s 1 <r>w^wmk¥f^ c tt ^</Koaj*fi 

^S2' *«SS2gj*ll88T3 2Kaj*?^S. *»*»Sffl 
«ffiO!ii^#S2, S2' (4, SSl£i*i&8&T31i: 
IS2^SS&T3 2tfc«}:o-C»0'?fcfeM$nT, ^1 
A*Sg^ 3 1 t&2Xtt%r? 3 2 kO-eil.-eiX*^ia!l 

t>ta2 i wjffPi^tA^Sixa. 

[00 56]IHlir^7 , A2 1T(4, ^lA^SS^Sl 
KA*$^aj*(i^S2t^2A*Sgi ! -3 2frh?Jl 

§n^aj^m^s2' fc<om<a£#itti£*vc. t&am 

3tf\fthm :: f-3 6frt>#diZtih. temtLT, CMO 
s vKtvcrmm^s 3tf\Hsmm 3 2 tsri^^ 
x. jyfyx-Am^oizammn&mm&z 

[0057] ^rt5, mJi^tfe^fV^^x-^HlBS 
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iRx/m2mm^T3 2<7)m.^ yv-yyx&^-r i o o 6 3 ] H2t^-rj; am r^sffiaoftiiiigs 

3 1&^2«Jgffifi;R3 2^>e-^yxJ4|!>5 0 flfiLVre f_h$-^fc^&mSom£E®J^C, 7-f 

4fc. ^08IC3 1. 1C22CD -Wv?>JjJB?3 7At0;U)«B&K<fr*fcfct» 

mmwt&3. 3V£m&zti, ^tfivtm. fci£<£&. a*, aiass^ssa^oswjaffii. 7 

[0058] (mijmc3 3ff)mm&) *n *lt, 7-f-HA- y ^A*ss^3 7^ 

MStS77 va • rWC 3 3 a tig lXlif2 [0064 ] 03fctt. >U rxWEMmmkC 3 6 1 

crm%MBm6MM£til%1-ht& 1 KE«jSHIKC 3 3 lxmmm%®®M fc LX , 08&C 5 3 . 

b&tf&2&EEm®[HlJP&C 3 3c tfrhffitfLZilX^ 5 3\iiiVy V 5 7-fi#<DHi&Txrc& 

S . ai7J0SBC3 3*i. StHI 0 OiSrS&^SffiS *) . HffiC 5 3 OA^SS^ 5 6 # , >U TxmBmm 

(S$rlto2ffiT-f v^/l^^Sr, {fc?HI^S2. S2' J&C36<?>7 4-Yrtv?\1)l%=?-36\iZl&%-t&. % 

[0059] (mmEmmfcc33h)*mm<rtt mc3 6(omm&x^^F3 7izm^L, aj^as^ 

*gfc*>*>Sai*!Il§&C3 3fc:fcvvc, ^lKE«SHIjB 58*s, y\MrxBEi8l»lHl»C3 6oaj:fl3^3 8fc 
C33b{±, »E#gfcrfflli-S^3PMOSh7^ 20 fflS^S. 

X^P3 3tBfC^g<7)Sfl«IiIg&fcfflS^AMrx« [006 5] S3fc^f XoliZ. ®S&C5 3<i, PMO 

ES9»@BC3 6t*^fli*SnTfcO, 7-KBfcm Sh^Vx^PSl, P52. NMOS K^yi/X:? 

SgffiVddfcSffLTHft. ffi^HISC 3 3tCfc^ N51. N5 1, N 5 3<?>:tyffiiii£PSLT. Bfagtf) 

T. *»*^lK£E«SHI8&C3 3btt, ■ 7* «£EVg_h^ai^S i 3 fc^tJ-tSC: 

)Vmc 3 3a^ " H" UKjUr>^mmm&t 6fc #ti, ^lte«Jgffl[fc:A>*^aj^III»C 3 3 fctJWC , 

#xo£5£«E£ttl&-fSfiSffi£«S;tT^&. TXWSMV&Mf&C 3 6li, 03<O0ffiC 5 3JBW> 

[0 0 6 0]^lBrff«jSliI»C3 3btCfcV^T, S3 «DW«MW-*ifc*fr**ii:i4m54'Cfc*^. 

PMOS^y>-*X?P3 3tt. A>frxfKGH«0» [0066] JSl±«±dK«J«S*Ut»l(|flE«iSllI» 

C3 6^HJ*3Si i 3 8t:g^$^y-bJSi i t, «B C33bKt>V^T{i. S30PMOS h7^'WP3 
«fivddtS§^$ixfcy-x3S&^i:, y-KBfcgg 30 3<D^*-h^fc}iir£<o^Vg_h#e«*iSi;, 

3*lfcKM>*Fi:«ri/0*ft. S|3PMOSh7 7-HBcO«ffili#{a«fi[Vref_ht#UV%«efc 

y=JX ?P3 3 fc*$V vCJi, >■*- hJ&?<0«fi[^^#r tahX.0 izmtitlT V>£ . ?Stfl2 1 SX/m 2 iZ^fX 

ZZttzX^X. V-X*F-KM ya&nSk^fitfi 3K. /-KB<om{£##jSl<aVre f_hi9fc* 

£P3S-t£ -It <«r*k. A-<rx«ffiSilffllI5]S8C3 6<??7^-KA.y 

[0061] miK£E®SHISSC3 3bfc:fcV^ ?AA»f3 7<om(i##fl8S<aA:Jjag73 6<0«fi 

T, AMTX«EfiI»|IIBC3 6»i, f3PMOSb7 (#«WfiVref_h) J: 9 *>iS<=5:£. L*:**-? 

>xX^P3 3^-hJS^C^$fifcaj*J&f 38 T, ffl:fi^38;&^{aft£o»EVg_hJ:9tSm 

Wffit, ®lKE«SI51»C3 3b^co#Sg«fl[Vr &<0}HJimEtfftJjZtL. I3PMOSh7>y^P 

e f _h IZtiMZtdzmMi&JimF? 3 6 fc . J-Y 3 3<DV- hm*MW±M-t&. *S£fc LX, S3 
Bfc«^?iX7t7'f-FAy^A^3g^37t2rWLT 40 PMOS h jyisXf P3 30iV—MGf— KM >3g 

V»4 . **£A'>f TXWEfflWmkC 3 6«, #Sa«fl[ fl§c7)ffiln:fi^±#L. y-KBWtfiWTtS . 

X-mi-3 6<rM&t 9 \1ffiFt3 70M [0067] y-KB<7)«fiW»«#«g«fiV r e f 

fifc2rlt«L^ltl»g*tCl5tT, tti*«?38A^m _h«fc Ot)fi<^«»t . 7 ^-HA y ^A**F3 7<0 

3PMOSh5>vX^P33^yfi!fl*Jffllffl<7)aj^ Sfi^^mOA^SSi'S 6^mfi (#SgSfiVre f 

WEt&Jj-tmm&ffiZ-X^Z,. _h) iO<,fi<^&. l^t, aj*WF38*»^ 

[ o o 6 2 ] ; i t, rxmsmmnc 3 \m%.<rm&N g_h i 9 tfimEtoajAmB&^ai^^ 

6<7>ai^^Stov^T, H2^#fl3L^*«^W«.. SSPMOSh^y^'X^PSS^y-hSg^m 

^rfe. 02fcli, #«iSfilA^Sg^3 6fc-^0#fSS ffimTtS. IS5li LT, S3 PMOS h^^'T.^ 

fiVr ef_h£5-z.fi:#BlZt5li&, ~? 4-Y*v9 P3 3c7)V-XJg?- KM yJS^S^Kfi^T 

xinm3 7 ^<oA*«Et aanffF3 8a»6*>as** 50 l. y-KBtomfiWJ^-ri.. 
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[0068] &m. miKE«SHI»C3 3bttJ^T IU8C3 7tfX#»SBftA;Jj38 ; f 3 7fcffl^L, 0KC6 

tt, AM rxSE$0»HI)8C 3 6fcJ: &8§3 PMO S h 3*)JfrJjJ876 8#A>{ 7xmBH»HJi&C 3 7<7)ii}?j 

5y^^P3 3W7^-H/\'.y^iHai{cJ:oT. ®?38fc:ffi3-r&. 

HB^mfia^lJSr^fl^lfiVre f_hfc«JtilS [0074] @4fc^jrr«k -jfc, @»C63«. PMO 

Sf5y> ? X^P61 > P62. P63. NMOSH7 

[0069] (3S2&EmSH]J»C33c) &2®£EB yy'X^N6 1 . N6 imy&ti&m&LX. m%.(0 

SE8C3 3cli. £53NMOSh7>-i/>;;?N3 3i: SEVg_ l £aj:frr6 J: 3fcgfft6C: t 

A>r Txnmmmftc 3 7 ta^ffijasft-cfco . -e ^js<o®stc36^aj*niBc 3 3ic£ivc. 

fUattfc. • 7Vl^C3 3a(cggg£ft*:/- A>f 7*S£B«»[5|*&C3 7fc:li. H4O0»lslKJaJ1. 

KCfcGND«fii:2rWLTV^„ ^Hfi^ffifc^ 10 V>m&mf1tt-hZttf?Z&ZtteWotTi>%\,\ 

S in* 0»C 3 3 (CtJV vc , 2 KJEEmS® ftC [0075] KliiO «t 5 fcfitfiRS 2 KffiSSIUffi 

33c«, 7-7ya-rWC3 3aK, " L" C 3 3 cfcfcWCJi. ^3<0NMOS r^Vi^NS 

<nffi)mmtthizib<?&%m&*mk^hi8m: 3 vm^^m^.^nsN g_ 1 a<m&n3*is t , 

fflr>TV^. y-HC(^)«ffii^SfirVre f_l fc^Lumfifc 

[0 0 7 0]SfS2&EEm&®»C3 3cfc:i5VvC. Sfi3 ^Si^fc^-SftTV^. -cLT, ±IEm 1 &£E«jg 

NMOSh7>y'X^N33H, A*4 TX«E©l«II5I» HJgJc 3 3 b t^coaifci^T, ^'>fTX«BE$0» 

0370**^31 UZimZiXtzr-YV&Ft, G EI8C3 7(C«tSm3NMOSh5y>''^^N3 3<7)7 

^KW^^fcfcWLTV^S. m^3NMOS #S3SfiV r e f _ 1 IZ&fctlZ. 

Y7>iSX9K3 3^i, ¥-y*§ittWL*mtth 20 [ 0 0 7 6 ] (T-/yjt • 3 3 a ) 01 fcij^- 

•rtfci-oT. y-X3g?-FWy3S^HcOffiii«^ XoiZ, 7vis*-7A&C33a\i, ±btX, CM 
MM-*£ OS>f >vn'-*|I|»C 3 5fc, 4ffl<0MOS-FET 

[007 1] *7t, AMTX«EE$0ai|llffiC3 7«, ^ (Metal-Oxide Se m i c o n d ac t o 

3NMOSh5yv^N3 3c0^-h3g?{C^?n r Fie Id— Ef feet— Trans i ste 

ti^^f-31 KDffifc, ^2KE«SIUKC3 3c^ r : OT, rMOSf7^'^j fcU?. ) 

S&mSM&V r e f _ 1 fc«83*l*:#B«t£A;W8 j£$*rO>£. WSr^a • Tfl^fC 3 3 a fctt. 

?39i. y-HCfc^$^7-f-HA.y^A^ffi aj^0»C3 3OA*SS^3 5, mjfcWf33. ft 

^3 1 Ot^LTV^. TX«ffiBl»@B& t^S2Si?jS&f 34*sjgfi£?ti.T^S. 

c 3 7 a. ±smm Txwmmmc 36 1 mmtz, [0077177^- r/^c 3 3 ataffls^c 

^SW&TJjSg^gcomttfc^-KA^A^Sg^ 30 MOS4 Wv— ^EP&C 3 5{J, CMOSW^KOHS 

3io<o«ffit^jtRL^it«sgat:«tT. attJSrf mwA^siisti^m^Ris&as-^ocMo 

3 1 l*>^3NMOS h^y^X^N 3 30*>J£Si SI^POf^ft^£aJ:W&«ig£fi§;iTV^. r-y 

®HJPffloaj*«E$-aj*-tS«|g^fiixT^S. j^jl • T;I^SC 3 3 afcfc^T. WCMOS>f 

[0 0 7 2] tofp&A4rxmffiHM38&C3 7fc:i>^ -*lsl8&C3 5<9AA3gTO, A:fj5g^3 5fc«8$fl 

T, A>fTX«£ES!|ffil|lIBC3 7<0#Sg«fiA^JS^3 X^&. 

9iZ-%m®m®N r e f _ l Sr^fc^tCtt, # [ 0 0 7 8 ] ttz, T-y yj • T/H&C 3 3 a^fliJfrr 

M€ffiVref_lSr«ti^i:-rs@f^«0«£EgH-C, 7 S4ffl£7)MOS y^^/VX^M. 3S1 PMOS r^y^' 

^-KA.y^A*Sg?310{C^-xSA*«E^-K<^ ■X?P31fc3&2PMOSr7y>'-X*P3 2i8lN 

Sfctll^Jgi t 3 1 l*^ai^«Et>^< : 3:S. MOSr^y^^NSlfc^NMOS^y^.X? 

7^-HA'.y^A*3g?310K^SA^«E* { {S< 40 N32fcT'*>£. T>y^a • 3 3 afctJ^T 

SrSfcajAJSl^ 1 ld^Oiitfjmffii, * L «, *»*>&4fflOMOS rT^X^tcJoT. fflUffi 

T. AJjmEtfgfflm.Vref_Uz*fl<%ht, <7)MOS h^yS^^&SCMOSfta^SitT 

ai^sg? 3 1 1 fr^ftmmmi&msN g_ it us. 

[0079] y-yv-jL • TVP&C 3 3 a$-*gj£-f£-;fr 

[OO73]04£<i, AM7XSESl®|iISC3 7t <^CMOSWi, ^1 PMOSh5>-vX^P3 1 fc£ 

LTjSfflBTIg^r-IilgSWt LT, 0S8C 6 35r*i-. 2NMOS h5yyx^N3 1 fc*»^>«!jS$*i.&. 7*-y 

*^HI»c63*i. ilVyV ^7-fffi<rmm7V~TX- ya • T;PSSC3 3afciJV>T, ^lPMOSh^^' 

i>D, EI8C 6 3^*58^6 6*>*. AMTX«Ei!l» X^P3 l<0>-'-hSg^fcm2NMOS YvWXtW 

IUBC3 7<07>f-HA'.y^A*SS : F3 6{CfflS-f&. 3 l<0>-'-hJg^t{i. CMOS>f yA-^mfgc 3 5 

0BC6 3<DA^3&? 1 6 7*5AWrxmE^» 50 ttJfcWS^fcftaggSflTV^,. § ^ fc> PMO 
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7>iSX?N31ff)F\"ly]&Ft\i. ftj}®&C33 [0 08 5]«StSisL^^i^^o*>3!Pl.a{*^ 

»Ui l ih*ffl^ 3 3 t*as^$itTv^ . $ e>lzi s 2&tfitt:>jfl^s 2 ' wifcJjtowc 4 

fc. miPMOShjyiSXfPSKDV-A&m, th. t-f, rt«&C3 4A^di:&3ixfci&JifPj-S 

SlKffiSS0KC3 3biOy-KBt:S^$nTfe 1 OWmWVW H" P^-CfcS^-CJS. SI2P 

*). miNMOSh^^xX^NSKOV-XSS^JiJg MOS h5Vy^P 3 2li*7#!8i:&D , £fc§S2 

2KESSIlIBC3 3ccoy-HCfc^§iiTV^. NMOS hy> : JX^N3 2lt*>m&t%h. Lttifi 

[0080] ttl, f&frOCMOSJtli, &2PMOS oT, ^2iiJ*S^34<im2NMOSb7y^^N 

h5>'>'*X?P3 2i&2NMOSh7>'j/;*?N3 2 3 2£:frLT8i2&BEmg@§&C 3 3 cW/-KCfcft 
7- y^jL-T;Pa5C3 3a*CfcV^ 10 83*1*. _hiitf>4 0 fc. 8S2&ffi«jg|Il»C 3 3 c<7) 

x. ^2PSMosh5>'v J x^P32<oy-hJ&?t y-nc<4, ^tc l" u*onitf>#f!Bm<iv r e f _ 

82NMOSh5yi'*X*N3 2*>y-Mg?i:{i. A 1 ^^ftfcftftSflTiJ') . l££i:LT. m2&J} 

flJ^3 5fc«a88$*VO>£. S^fc, S&2PSM Sg^34*^IJ, liiJimC33im£° L" 

0Sh7>^^P3 2OHU'f >^?fc^2NMOS ffi:M&9S2' tfUftSfl*. 

h7y^*X^N3 2^)HWySgi t i:li. m2SWj38? [0086] 3*>fc, atl^SKOf&ll/'W 

34fc£S«g$;h.TH&. ZtttZtt:, SS2PMMO H" KA'Tfe CMOS4 >-A'-?|IlBC 

S h^^X* P 3 2<D7-XJgiNi§$ 1 3 5*^<ORIMfi#S 1 ' {4. " L" K;Wfc£ 

C3 3bcoy-HBfc«5g|$tl.Ti3 l 9. 8S2NMOSh *), f&l PMOS h^i^P 3 lteryttflttft 

7yyX*N3 2c9V-X^&S52Kff*SII]l&C3 0, NMOS h7^v.X:?N3 114*7*0$*: 

3c<oy-KCtg^$fl-CV^. 20 Lt^T, Sfl 1**4873 3 tt, I1PMOS 

[0081] MrhTv ■ 3 3 afcA^Jffi b 7>i?X9 P 3 1 £tf LT . SB 1 f$ffim®0g&C 3 3 

^3 5 5r^LTCMOSK^f&a€^Sl**A*$ boy-KBfcggiSfiS. ±i£<*>4 dfc. Sgl®£E« 

tlht, PMOSb7>yX^P3 1, P32&tfNM SHII&C 3 3 b?)y- KB{4. Stfc" H" K/HItf># 

OSh7yyX^N31, N3 2<9* >/* 7Vmffll SgttfiV r e f _h6£<3«itfi3!f SirCfc 0 , IS* 

fcLT, mifc>jSSHf3 3*Wbli. ai^JlHS&C 3 3&K 

[0082] {&xm,c3 30Mmimw±<?>io t" h- w^uoaj*^s2*«aj*5iis. 

tflifi£StU:^liSO»®fc:A^l.a5*@SftC 3 3 [ 0 0 8 7 ] flfcfr, rtSHUSC 3 4 A^^^a^^'" 

mcowc, hi ^#«aL^^iiHtts„ ^mm<m l- wwcfctiifrfcii. sg2 PMosh?^'^ 

Bfc*^Saj*Hl»C3 3t:|6lftTrtSSl5l»C24*^ P3 2J4:*>'ttffili:3: l 3. 3£fc:SfS2NMOS h^y^*;* 
^l«^Sl*«aj*$til»i:. t&SfI^Sl{4. Aflig 30 ^N3 2tt5l-7«ffl[t^S. IKtf^T. S^iltfjag^ 

?3 5*>4>{fc&0»C3 3lW:A:fj3*lS. 34J4, 3I2PMOS h^yyX^P3 2^^UT. 3* 

[0083] &j}mc3 3tzti»x, wmm^si mB.wmmc3 3b<oy-vBt8&ztiz. m 

\i, cMos-r yrt-?®nc3 5coAi}m=?tm2P tlx, &jjmc3 3®mz\i, ^2^*^34^ 

MOSh7>'vX^P3 2<0y-hSgi t &t/m2NMO t>" H" t"<*«>iltirit9S2' &ftjjZtl&. 

Sh7yi/X*N3 2<oy-h^fcfc:#l&A:>J$*t [0 088] i&afl^S 1 Ofagi^ki)*" 

I. £<0fffcf&gfl#Sia9Jj$*l$i:, S&2PMO L" CMOS4WW08&3 

Sh7yvX^P3 2X{i^2NMOSh5y> f X^N 5*><t><9R£f&iHi^S 1 ' 14, " H" l^;l/Tfci>. 

32*>^4. Sg2{frJjJa?3 4£*|-LT, HttBftC3 Ua&*oT. f£l PMOS Yv"y i JX9P3 1(4*7$ 

3fc«^tl/c^2^St8KT3 2t. rtg?0S8<ORlK ffifc&D. NMOSh5^'^N3 lttt>ttSfc& 

^a?rj#oai*«^s2' *»ai*s*i*. 40 h. itrntLT. mi aj*ss?3 314. ssiNMosh 

[0084]-*. f&Sft^Sl#A;>J$*l*:CMOS 7yvX^N31^LTm2KflE«SHII&C3 3c^) 

>f^Wa|C3 5Ktt, f&JHI^Slc7)KSgl&« y-KCfcS^§^T, **IlI»C3 3^afcU4. Si 

^ritoCMOSU'OKORlKi^^S 1 * mijSfl aj^JJg?3 3A>t* L" VKMffih&ftS 2j&«{B*S 

*»*»^Ri^fta©#s i ' a, igi PMOsh^y tih. 

VX9V3 KOy-hSg^fc^lNMOSh^y^'X^ [ 0 0 8 9 ] GUJM Lfc*3Ofc««W&ft»*»6aj*0 

N31oy-h«ffFfct:4H!tA*S*i*. -^atRK »C3 3<0iW(CiJV>T, ai*m^S2, S2'<0" 

HlfSl' WAJlZtiht. SlPMOS^yy H- V^*CBB4. ISlKE«S0»C3 3bCBaiirt 

X^PSlXJ^lNMOSh^y^^NSl*^ S#»g«fl[Vref_h^^-r6C:tt4oT. SSB 
{4. »iaj*WF33^UT. aj*IIISSC3 3t:S^ tiJ*fi^S2, S2' 

$<«:fiaaWT3 1t. rt«na»C3 4i:H-«)IW 50 L- U^«EJ4. m2^ESS[5]KC3 3ct:B3air^ 
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£#88mfiVr e f_l ZW&'thZt&Z.iX . PfflS 

[0090] zz-e. xmeymt-frfrhftjimtic 

3 3aiXaj^0BC 3 3 SrJgffl Lfc^f V ^ 7 x-XtUffi 
3 0fctSWC. J]J;Wt#S2. S2' 0>m^«Efc^ 

[0091] m£mmt4v97 *-*®s&*ov> 
wmnzt5^xu, Mi.tr. £»®Kic3ifcJt8iii 

»lC3 2t«iVddfcLT»3. 3Vcom&£ffiffl 
L. *««ttVtt»l. 5VfcgJgU f&lgi*8» 1 

t 3 1 mmmm-v 3 2 5 0 ncotnt^r 

yt-^yxco^ ;oxh U *:79<f 

Wttf. aJ*EKC3 3^1PMOSh7yv 
X?P31&t/ f S52PMOSH7y> f X*P3 2#*;2 

O S h 5 y xX* N 3 1 »tf Bf 2 N MO S h 5 y i^'A* 

N3 2#»2 oQ<r)*yma*$r>* 0 izmtztih. 
xmmtmzzmiXb*). mom^wmm. 
wuftmosh5yi;z?<?>*>8£&fti 00 

Xi>^\ 

[0 0 9 2] Witf. MlfiVref_h 

Ji, #2. 2VtS8£3*Vtfc9, #Bg«fiVref_ 

Hi, #0. svt^jgsfts. ZMzitz, mtif, 
T?ME&ffl®8&C 3 6 <Oj?r5g<0>''W rx*EV g 

_h t *u rxmsmwrnc 3 7 vnimw rx% 

5. iTt, $3PMOSh7^X?P33«, V-h 

tt£.m&»M tx«ev g_h 1 . 6 v**9Un 

3ti£fc#K*y8Kfi*^l 10Q£&SJ:3fc:ilff 
3*1, ®3NMOSh7yvX^N3 3li, ^'-Mg^ 

fcj^^-WTX*EEVg_i=in. 6V*«9«inSn 
fc £ yfiSiffitfS 0 Q iC&h X 1 izWSkZtih . 
[0 0 9 3] 1>>i)*&&fHZtS^X , ai^J[llBC3 3*«, 
Mm *) tcSitS iih 1 1 i> izWG&kftM *) o®S«E 
AlX^HiaS-Cffiffl^ixfc^, g3PMOSh7>y 
X?P3 3coKH ySg^cOSfi, -f&fcW-FBco 
mfili, #2. 2Vfc&&. £jt. ifcWl^si, s 

1' CDfnmEfci, " H" 0Vfc& 

" L" i^OkTHSH. OVfc&S. L*»U H&K 
{iTn*X<?>ttt#9cotf^o£, «S«E£0W5»^ 

h ?y ;;x*cD*yfitn^£cDffiA^tr£o< Clfcti 

[00 94]^lPMOSh7>-^^P31. 852 P 
MOSh7y^P3 2, atfSBPMOSh^y^ 

x^pss^yfiSu^tft^^Jt^, aM^s 

2, S2'(0"H" K/KOffi^SEIi, Br^«ffi= 
2. OVKIifn, ^3PMOSh^y^^P3 3 
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<oKwyco«at>, -i^«tM^o«tt=2. 2v*> 

[0095] Hi-fcf. ^lPMOSh5yvX^P3 

1, IB2PMOSh7>'> r X^P32, 3U/8S3PMO 

s h 5 v p 3 3 co* y&3jLtf*ti?tL(nm%.<?M 

2, S2' CD" H" L"W«ffitt. 2. OVi0t>^< 

^3PMOSh7y> ! X^P3 3<0Kl«'>fySg : F 

) [0096] Lfc^-Jt, /^TX«ESI»I6Ij»C3 6 
co? - HA> ?A:*JSS? 3 7cOA#SE#ig<i5rl>co 
T, ajAJg^3 8*^coaj*«Et>a< 5 5r*. ISSfct 
X, »3PMOSh93'5;**P33«**-MWHCW 

rx*</h$ < * 0 * yfiSi»i*# < . 

PMOSh7Vy^P3 3<OKM yJ87cO« 

S2, S2' Of H" W<JPmfiE£2. 0Vfc:i6-5»tS 

[0097] ^lPMOSh^y^X^PSl, 
0 aS2PMOSh7yvX?P3 2. &tfSB3PMOSh 

7 y yx ? p 3 3 co* yWS&Zti? ti<m%.<om X 0 

t,^<=Sr^fct-r&. tfcWI^S2. S 

2' H" uka^WA. 2. OViOtffi^O, 
£3 PMO S h y> VX? P 3 3tf> KV-f y^H^fi 
«, -^Wt2. 2Vi9tfi< : 5rS. 
[00 9 8] Lt^t, A4TX*E8]#1!1S&C3 6 
<07 - H^N'-y ^A^JSS^ 3 7^A*«ff3WS< 

ot, a5**F3 8*^^ai*mfft>{£<^s. 

LT. ^3PMOSh7y^'X^P33<oy-fSS?<0 

3 PMO S h^i^X? P 3 3<0 H W ySg^tfD«fi 
li. 0r««fi»2. 2VtfiW:#t. aj^H^S2, S 
2' CO" H" l^^SffSr2. 0V{ci!i^{t5«rt* s 'C 

[0099] ^lNMOSh^yy'X^N3 
1, ^2NMOSh^y> ? X^N32, ftt^S3NMO 

^#s2, S2' «o" l" \s<*msBt. mmj±? 

J>S»1- 0V*^tt-m, J^NMOS^y^X* 
10 N3 3<0HL'>fySS : FtO«fiLt), 0f^mfiT'J>S» 

0. 8Vfrt>\t-ftlh. 

[0100im«f. SlNMOSh7y^N3 

1. ®2NMOSh7y> 7 X^N32 > &tfgS3NMO 

sb5yyx^N33 mvm#*ti? tim^pM 

2. S2' co" L" V<JV%B\i. 1. OVJ:0t>fi< 
^:>), ®3NMOSh5yj'*.X:*N3 3<0KWySa? 

co«fi«i. o. sviOt^^l*. 
[0101] LtzWr>X, 'U TZMESmm&C 3 7 
50 C07 -f - HA-/ 7 X1J^T3 1 0 coA^}SE3WS< 3:6 
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HJ;JJS$73 i icoawjmEt> ismtt 

X. ^3NMOSh7V^^N3 3<0y—hS&?<0>'N' 

Ji, ^3NMOSb^y^^N33<0HM>^W 
«fiLA«0r^«<O«O. 8Vfc«fc*L, aJ*^S2, S 
2' <0" L" l/^«ffiiSr, 1. OVfcifrW>.ri:# 

[0102] ^lNMOSh^y^NBl. 
M$2NMOSh7>">'X*N3 2. &tf353NMOSb 

^yi/x^N 3 3co*>^#*itmc9ffi5£tf>fiJ: "3 

i*§<fr->*:fc-f?>. aj^j€^S2, S 

2' £0" L" l^W«Ete, 1. 0Vi»Jt>^<£D. 

SS3NMOS h7y^^N 3 3<oKU-f :/3&7<o«i 
UMSWfcO. 8ViOt>S< : Srl>. 
[0103] Ltt&iX, *4 TXmB&m®i&C 3 7 
<07 -f-FA v ^A**F3 1 0<0A^«E* r s< ; 3:* 

cot, ffi*ss?3 1 ia»VDffi:Jjmjst>ig<&i>. IS* 

fcLT, »3NMOSh5^X^N3 3«)y-Hfff- 
<0/nM TXW±$ < & 0 , * yJHStt/W < . t§ 
^. S3NMOSb7>-^^N3 3<0KW>«^ 

S2, S2' <D" L" IsK/lsn&Z 1 • OVteSft^ft* 

[0104] ^t, i?a<oa*c. x-Km-35<7>?m 

W<Jl>&" H" U'OKOBJffc" L" WC/KOBfffcT. 35 
3NMOS YJWXWS 3ff)YV^ V%Ff*Mmt 
Et&OT, A*S?3 5»IHil^kb<' H' 

»C3 6*^<0aj*€E{±Pt, OlfcD. 83NMOS 

[oio5] (%n<nm&)%>wrM&) 

( IS 1 OSS* ) fcLhl&BB U: J: 5 tc^liS<0^®fc:*>*> 
Yvvi'Xfam&ff^MtmtmVlzmrtcir' 

mum h zttzx-ox, ^m^m^w±^ im 
wsm^zwm-h z t tfxz h . 

[0 106] L1ZW->X, mt\frv*Xitkti")<Mf 

[0107] (m2<nm) trz, ^mmmm^iti 
a. itiJim^nmstfmm o <mx-\m-%X'ym l 
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frv^HBtfiflW-* LSlcoai 

ZtlirWQ Lfc L S I Zm&tl ZbWT* h . 
[0 108] (m3»$&£) §£>fc. *S£Jfcc9J$B(c*> 
*»*ai*08t*5V^T«. *«II]?&<Ort&[llJ&a>£>i*f» 
ftT<&£<Ift^I6SV'^WCjtoN3£»-f. 
JEC8BK«*4»(i. SK-^^ft^T-yvjL • 771* 

^jUII&^X^ v*>y®ftt:1'i>miz. *^lllffi<02c0 

^i^^mum^ta^-fhSifjmmmm-bzb 
[0109] (mom:) zt>iz±ti, *m&<v&m 

[0110] C*Uc*tLT.' ffl#li]»a^oa};Jjfi^£ 

vmwkizxhztihiizttffib') . &Emw?>i? 
x9<r>* >&mmn%&tf£4fct& li l&&tf*> s . 
[oiin (&2<?)$mfm®.) mz. &2<mmz 

~>\rZ. 05~B7£#fSL£#£JiW-6. @ 
5(1, ^Jficoje®t*»*»*aj^liI»C3 3' <7)Wm 
^lUSSH-Cft 0 , 06 (4. aJ*08C 3 3 ' tSW™ 
^fflHsHftCSSOwaB&fi^rH^af*'). 07Ji, 

aa*iHi«sc3 3' tamHrtg^»ni8C3 4oco8w& 
mzmfrnx-hz. 

[0112] M5izm-tX olz, 1&m<rMW.zb*fr& 

ai^ms&c 3 3 ' it. ® i izii?t±Mzm i <r>im<nm& 

fc*>*>l.aj^lBlS8C 3 3(mwC^ 7XVEMMHK 

c 3 6 tzKtx'V rxmsmmm 3 6 - zim 1 
ju rxmsfflwrnizc 3 7 rx«ffisoffli 

1 0 1 1 3 1 ££T. ^ TX«£E91ffll|HlffiC 3 6 ' 

14. 0 1 Txmssmmc 3 6 t^^-r 

r PDj b^o. ) A*WF(JaT. r P 

!!lt<oH*s£*>a>&^^i:>l0^&c3 3 , fcfc^-c. pda 
mmz±~>x . am rxmBHWEHc 3 6 ■ comm 

mt, rtS@KC34*>^PDA^JS I F31 2tA^jS 
50 wif^fefrCtMWSii:*^**. PDttflit 
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[0114] irt>*i>JU 7xm£E$!l«0l&C 3 6 ' 1 1 HIBBT**. H8fcSrf J: 3 fc. *H*fc?)JB©tcj{w&» 

T»±, 0Ufcf. 06K3j^A>fTxmE8]»[5]l&C3 3 £di:fj[III&C7 3te. «®SEJB)£#afcffili1-£[s]l& 

otmmt&zttf-czh. m6 tzKt'UTxnESfl zmf8.-t&PMoshy>i;xfP7 4. »3gfifitR7 

»ElBC330»i, m3&F-t>UTAWBSlW®ftC 3. R74atXNMOSh7V^^N74$:fiii.-CV^ 

i/X? N 3 3 3<oy-h««fc88$*va^.r fctfffl 08C 3 3 fcffijf-f l> . 

ats^Tffi<o0Kfl!js(iii®wfc^--c&*. pd io [0119] (ai^igsc 1 3<rmwm.) *$mtm 

A*J&?339fc" H" U^KOl&aM^A^^ilT »(C*>*»*aWl0BC 7 3fct>WC. PMOS^yy 
Mt>h*4 TXfflStmc 3 3 0 X9 P 7 4 <OV-XS&?tt . SI 1 Kt£E®S08C 7 3b 
COlW^KStC&S. PDA^iS ; ^ 1 3 3 9t:' , L" 2£:frtT, SI3PMOS h5>vX^P7 

VK)V<rmfm*%1fi\1iZtiX^h%&£\i, '<4TX 3»FW>*BTfc«ttS*i"t«-»*. 4fc. PMOSh 

IH»0g&C3 3OliPDljt<Bfc:*>S. 5>^^P74»HM>«H4. »SSfiiiiR 7 3 £ 

[0 1 1 5] J '^*^TX«EE$!l»I5IiSC37• tt. tfLTJUWffiVtfclHBSftXV**. $^>fc. PMO 

H 1 e^rm Tzmssmmvkc 3 7 cpda^s&? s vx* p 7 4 <oy- hJ&?*:ji*>o vomE* 5 

3 13£S*»tfc ^t<0^©fc*>*»&ai* -S-i-tftTfeO, Lfc#->T, PMOSh^VxX^P 

[Ui&C 3 3' fcJSWC, PDA*3&?3 1 3fi. 7 4{i^^ytt®Tfc^. 

8&C3 4fc«8Sfl£. *>4»*flWtt:J:o"C. 20 [0 120] NMOSb7V^N74W- 

«E0I»I1I«8C3 7' «. rta5EKC3 4A»/c>PDA* XVfrHi, s&2»E«S0KC 7 3c<oy-b'C2i£r:fr 

^f3 13fcA^$tlSfi^<Ol^fclJ5tT. LT, *3NMOSh?y5>;WN7 30>KH>1ffF 

fH^tPD^aSfcOif^^jWcWflN-S^fc^^ IC*«S*lTV**. NMOSh?y^X^N74 



Wi-tf, 07t=Srr^MTX«E$OfflllIKC34 74*>y-MBTfcli, «SKEVd d^ittlTtJ 

Ofcjiffl-t&ClfctfT**. ^TXWEM»PH»C3 0. Lfc#oT. NMOS h5^X*N7 4»i. PM 

40J±. H4tC^-r^>fTX«E$1«IIlI»C6 3tit« OSh?VS>X*P7 4FW. 

t . PD XJl*2rf-3A 9 *M 3 4 1 [0121] ***>4aJ*0»C 7 30311 &E«S@8& 

<DA:fi^fc^3*iSfcfctfc4wW[II8&C3 4 30 C7 3bt*J^T. A>fTXSE$MBII!KC 7 6«DA:>J 

l<0ti}7JJS?3& < PMOSh5y> ? X^P3 4 3<0y-h IB?7 7li. PMOS h5yv^^P74<0KU>f 

Wlfc«IS*iTV^itOTiaW-*0*T. fl&OfilJfc ^«MfS*irv^. SI2KE«RIII*&C73c 

J±K-T*>4„ PDA*3S&^34 9t" H" K/KOlft (CjStvt, T-X^ESMSWHS&C 7 7*>A*WF7 1 

afi##A#3fiS*£fc:li. ^r^waHIHBC oli, NMOSb5>-v ; x^N7 4«HW^ysg?t:« 

34o«. as<oiWHjaiifc*s. pda^js^349 

fc" L" K^HafltWAASftT V>6«^fctt, [0122] >^Sc7)^©fc*^l»tlJ^igi8C 7 3fcfc 

>M T*9E8mm>C 3 4 OtiP DttB£&& . WC , teOHI?&fllJ£« , H 1 fc*-t±£SH 1 <V£fc.<r>® 

[0117] (*Hlfc^®<0£&*) J2UJWILfc*S8 S(C«>»&!1SABBC 3 3 fc*H— Lfc#o 

MwHwra. fsm^ri&aiHisfc PDA^js&?t twaf x . *u Txmmmm&c i 6 m 1 tc*w 

itarc. w Txmsmmmm 3 6 ■ t a* rx% 40 rxmsMwimc 3 6 1 «^0fitj&>HR*ttJ&t- 

E$?ffliii»c37' fc^Dcmessrsai^-rsvifc* 4 &ztffx-z, /urxvamrnKtcnMi. m\ 

x-% &<nx\ m&wifm** v h-thzttfx-z tzjjprt'U TxnE$mmt&c 3 7 t*mr-vm&<o® 

ztuatL. ®ittt?±£&ie>mkojmx' mwax-zz. ttz, A7iiaiHjc7it,c3it^t 

xSESOfflEIffiC 3 6 fcX>f rxmESIfflHIKC 3 7 1 [0123] (aj^jHIffiC 7 3c0IHKI!»^) SJ*0»C 

tuDc«w«*i6fc«>. m&mmmtiiim-r 73tzn^x. PMosb7y>-*x^P7 4ii. pmo 

i.. is&imMnwmizx^xmhixhm sy^jx^pti, P7 2tm-mk^m^tix 

TV>*. Htt£. NMOSh?>^^N7 4tt. NM 

[0118] m3<n$m<rmm) msvm&n so os^^^nti, N7 2tN-«jtt^n-§n 



»C 7 3*WBU:4 >fy*-x®m onmm 



[oii6j i}*i>*&su Txmsmmmc 3 7 • t l 
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xm. *K?tim>mz\mL<%h£o\zmk-z =?<m&t\t~fe<nmmmLhzt\tx-$hi>w). 

tlX^l. |glPMOSh7y^^P3ia^2PMOSh7 

[01 24] ZltZit:. *USffililR73. R74tf>£ >iSA9P32t, IS 1 NMOS Vy>i/X?N3 IX 

JfiMtt, ««Si)iR71, R7 2tf>fitiI«i:llff^L tf||S2NMOS h5>^X*N3 2fc<0*ySiii?>^& 

lf\ Lfc*^>T. PMOSh^y^'X^P74«KU-f d^WCSfcVVI fcttiRSi: LT?l$iiTV^. u«it 

yi&?<0«fi[«. aWj38?7 3, 74<0' H' L^UO «>tiJ^0l|C 3 3<0Ul^«E»i, BfS&OJfcftBffifcifcl. 

Hi*SEt«{i^UU. NMOSh7^?N gS^^S^fcJiT^^* 5 . ££fcttiH»T££^. 

7 4OHW>'<0«fi«ai^Jg : F7 3. 740' L' W [0130] Mlti, ^1 PMOSh5y^^P3 1 

^coaj*«ffifclI0^L^. (X«im2NMOSb5>'>'*X^P32) ^yfifiu^ 

[0 1 2 5] ttJ*HII8C7 3^ai^«ffi<0' H' W 10 ffi£«K*>'fl&K (0Ufcf2OQ) J: Dt>>h£V*©£. /< 

ti. PMOSh5Vvx^P7 3^yfifit, pmos >f 7x®W®l&c 3 6coa£fcJ: 983 PMOS 

h^y^X^P7 1 (XliPMOSh^y^X^P? vX*P3 30KWy^ft»i-£^m&fciH»t& 

2 ) cOJi-Vfififc. PMOSh^y>'*X^P74W3l-yfi Clt«-C56. L*>U aj^J«ESl. SI' JiSSIP 

ft. &3gfifii;R7 1 (XliR72) . »3aaffR73« MOSh7V^P31 (X«82PMOSb7^^* 

f£3fUz£r>xmth. *fc. aWj*E<9' L' A*P3 2) <9*>-ffii£i:mii&S§aajiR3 1 (Xt±S5 

tt, NM0Sh5^X*N7 3O*yffifii, NMOS 2»SggfSiR3 2 ) *>T. 

h5>> ? X^N72 (XJiNMOSh^y^'X^N? H" l^Ui. ffi&O&ftm&X 0 iK^Sftfc&oT 

1 ) <0jT>^i» NMOSh5>'> f X^N74^yfi Ltd. 

St. »SHg*n;R7 2 (XJ£&agfifiLR7 1) , i^Sgfifii [01 31] St. m 1 PMOS h?VS/X*P 3 1 
R74<0ffilfifi(e < J:^-«tefc&. 20 (XI4S2PMOSh5y> ? X^P32) ^yfiin^* 

[0 1 26] 0tttf. «SKEVdd = 3. 3V, &3g Brffi^yffiii (0«X.Jf2OQ) iOt^v^. ^' 

«avt=l. 5V. «3gfifiiR7 1=R72=R73 4 TX©|«I@S&C 3 6 (C ± 983PMOS h7> 

= R74 = 50Q. PMOSh^V^X^P?!. P7 VX9P 3 3<F>YVA yttrf^MIQH- fenWtt&gm 

2. P74<0*yffij3i=2 0£2, PMOSh5yy^ i-fcifcttT**. b*»U aS*«HEJ181 PMOS h 

P 7 30* 5 5Q, NMOSh7yy'X^N7 5>^*X^P3 1 (XJiSS2 PMOS h^vX^P 3 

1. N72. N7 4O*>««:=2 0Q. NMOSh? 2 ) 0*yi£Sifcaili»fflfilH;R3 1 (X»ilfS2»Sg£ 

yyx^N7 3<0*yfitn:=4 0Qt:Stt-mHr. ifi* ffiR3 2) 0>ft£Xyti&<7)X'. aj*«E^" H" K 

tff«' H' l^k=2. 0V, ' L' 0 /Mi. W^aj^mffiiOtfiV^fiLK^TLid. 

Vtc=5r 0 . JJB8 1 iOHSScOJgffifctJV^Tfi^Ufcaj* [0132] — *^T, *^^g&fc:*>a>6aj;>JlI]HfC 7 
mEEfcH-K&S. 30 3T11. VN'>frxmJE®l«lil»C7 6(iPMOSh7^ 

[0127] mm&V r e f _h«, j3r5£tf>tB;>J«ffi i^P 7 yVWM&tmimtiLV r e f 

<0' H' V^fc^LV^mfiL (*W<0^&«2. 0V) _hfc£Jt«LT83PMOSh7>vX*P7 3<DJr 

tc-ri.. a*. #«smfi[Vref_ni, Breoai^m yffl&m&ix^i. ttz, >U7xms.mwmc 

EfrD' L' \^K}UtmL^m& (*0|CD*§£121. 0 7 7»iNMOSh7>vX^N74^HW>3S^)S 
V) fc-TS. A^TX«E$5SP|Ug}C7 6tt. PMOS fifc#§!^{avref_i fc■Ht&LTaS3NMOS^■ 
^7y;';*:$>P74£7)^*^•>^ -yWrhrM®. t v 5 ixi/x? N 7 3 :xffifii£$Jfi| LT v >S . 
re f_hfc£Jt«LT, S53PMOS ^y>U?P [0133] <IiT*. PMOS h5>> ? X^P74<0H 

7 3<ojj->ian:$-®i»L-coi,. ttz, mrxmsm m y&=F<vmmi, aj*sa?7 3. 7 4<o' h- k 

«HH#&C7 7*i. NMOSb7>'x^N74<0HW /KOfitfjmfffc^K . NMOS h5^>''X^N74<0 
y^ifiifitfiVre f_l Zit&LX, NMOS 40 F W i^tf>mtitoiaj;tjS8^7 3 . 740)' L' K 

h^y^X^N7 303ryfifii;-Sr$llffllLT^S. 7^{«*«Efc^L<^SJ:dicglhS^TV^. t 

[0128] UUKDi d fcfiiJSSit^+lliS^©^ fc. PMO S h 7>^'^P 71, P72. P 7 4l±H 

*^aj^0»C7 3tt>V^. fficOESSiWm. @lfc t«JStfi!t«.J:dtS8jS$<iTfcO, NMOSh?^' 

^-T±^l<^l4S<0»®fc:*^aj^Ia]KC3 3t«S X^N7 1. N72, ti74ttmm.tzi$.&£ : uzwmz 

[012 9] (*9mm®cr>m) t-r, #m.<rm i\iz~ttzt#x'*h. 

miZ&^xm&L3:otlX^&mmZ&*Z>. Hlfc [0134]oi0. PMOSh5y>''X^P740H 

srr±^ioniso®Sfc*^sai^@!SC3 3*s^ k>r ysg^^mam^evr e f _hfcjts-rsc: 

T«, m3PMOSh?>i;x?P330)Vl"( >i&F tX'. \&ftWm' H- ^l^#»g«fi[Vref_h 
<0SftiSS3NMOS h7>fZ?N3 3<T)YV4 >3g 50 fcH5G^L<&6 J: 0 tT^S. ^LTNMOS h7> 



(15) ^2000-68813 
27 28 

isAjt N 7 4 <D V y<DmtiL*g$m&V r e f _ 1 3 2«0ftb 0 £N MO S h 7 ^'X? N 9 5 fcflJVVt t> 

fcjtR-fSvit'c, ai^SEEo' l" u<j\stfgmm& (ot^m-^m^^ix^i. NMos^yvx? 

Vref_lC«B^L<=5r^J:dfcSlfflT#&. N94, N9 5m>Wa*. 8IPMOS YyVi/Xf 

[0135]*SJ§. #m&0>BB£XtM. Wi\<?>m& P31, »2PMOSh7>y'X^P3 2£0^ylKn:t: 

-rs-r t#-e$ . tmmi&wF&t DiamttM i o 1 4 2 ] a* , *iut<ojgst*^tB*iii»c 9 

^nxhcoffMfcS^-* miff) 3\i, HSBWfcPMOSl^y^x^NMOSh^y 

ntt<ojgsfc:«koT»^sm3a^4^»mji. * itxrvwrntuzk?. mmmm^jL. 

H»OJg©fcfcV^t. -eo^iftSClt^-C^*. 95tf. CMOS-fWWCgSOTJjffi^fcNMO 
[0136] («4C7)||SS^S) ifctC, SS4<0HJfctf) 10 S h^y^^N 94<0y-h3frf&tfNMOS YJ> 

jwreowc, m^^mv^if^mmth. %a. m ^x*N9 2^-'-bsg^i:<cigg3*vo>6. *k, 

911, ^3S«0»©fc:j!P*^ai*IlIBC8 3&tfaj*|3] CHOS-f^WC9 5ffllEftlffW. NMOS }~y 

»C83$-afflLfc-f^7x-XHlB80<om6%: y^N91, N9 5<oy-hJS^t:^$*fCV^ 
EIIS0T*>£. 

[0137] ( aj*EI»C 8 3(D®&mtfL) msiCTfrr [0143] {fcfJlU&C 9 3^0@818j£&UTHll8i& 

±a^3<r>idfi^©fc:*»*>sa}^iii»c 7 3-e««5g mt. a 1 *c^r±a^ 1 emtormmzfrirhW}® 

fiSiR73, R7 4&LSl^a5tHSLTV^Ot »C 3 3 fcB&l^-T*>£*)-e. Paffl&MHft**. 

»L. H9t^T J: dfc:. *mm<»®mzfrfr?>ftjj® =5riJ. ><4 rx«ffiSO«lHl»C 9 6 fctt. H 1 toi?*v< 

ISC 8 3-CJi»SSien;R8 3 , R8 4 * L S 1 iZftML A TX«E$0»IU»C 3 6 kmr~W$srm&*®mh 
X\^h. aj^0BC8 3TJi. »^aiiR83, R84 20 .Ifctf-CS. /\MTxmffiBIW[IIS&C9 7C{i. 01fc 

Ji. B1MBKR81. ?&2*|igfflafi;R8 2i:^U^ n&>*4 TX«ffigISlHlBC 3 7 fc ffi 

^tfitcSfH-S. *$ag&ffiR83. R84«. «i ffl^vlfc^T^S. A*B»C9 1 fcli. Hi 

tf . ffitasfi^^ffifflLT. ls i m^tizmm-iz estf-AAHRc 3 1 krMM&mx&iaattzb 

[0138] ai^iiij&c 8 3 <7)te«D0&ffijay2_kfa!& 1 [ 0 1 4 4 ] gujm L/^^^sta^saj^iii 

~^4<OSat<Oje®tB&H--C& l 5, AMntBBffl IKi. PMOSh^^'X^OftbOtCNMOSI^V 

@»C86K:»i. 0ifc^A>rTxmBH8Plll»C3 S*X**Jll»*£J:-r. ^^'x^wMXSr'KK 

6km-mtiL<r>®&im?&ztij l x'Z&. * ~ez& <-«=. PMosh^y^'x^«fcotNMos 

fflBWHUCSTkH-HKWHBSttffl^-Sii:*^ 30 46. Pt*yfiffi£#J:ofc-r£*§£fc:ii. NMOS h 

A*0»C81fctt, 01tc^A^IH?& in'3>**«*#*-Mre**<'C**. ) . 

c 3 1 tm-m®.<?>®n*tim?hz. t -vc, 4%fte»ttH: <fc*uf . 1 c«>wMWtt«fKr 

[oi 39] *mn<mmiizt^t^mj^c8 3v ftjims&zimthz.kWTtz. mi<?>$m<o 

\±, &m&HR 83,r84^lsi tzmthoT. aarcwf to* t , *m&xmz*i\yx 

±m&3<?m&<r>Bmzit'<>x. im«m: m [0145] m6(omt&<mm) <Kt, mecrm&n 

< t§ i. > . isoiiBiK)8Sfl:. rim mwz-o^x . m 1 1 £#8aL=$:# ^ws . 

= wt^x vemn (ma<rmmif^m\z^ , ms. mint, ^m^mwizt^h^^c 1 0 3<m 

«5dt«r»Wt«««. *jHW«B«T«» 40 Saj^@»C10 3i;@10tC*-r±^B5O^Sfi<0}B 

jwc**»*ta*miic 9 3 t<mmt, \&hm>c 1 0 

[01401 (m5cr>mm<mm) mz. m5<rmwn 3#NMosh5y^x^Nio6SrfiiiTv^c:fc 

01 0«, 4^tK^KBic^£!iiAlilRC 9 3&tfiiJ 1 0 6<0V-X^t H W >ig?t«. tfcfJUHSS 

i)@»C9 3^jifflL^^^7x-Xlll?59 0W«»i& CI 0 3<0^1 tiJ^Jg^ 1 0 3 ^ 2 JiJ^Jg^ 1 0 4 fc 

6^:lHl»0T*i>l». WMI8*iTi-»*. 

[014 1] aj*lsl88C9 3J±. Hlfc«rt±i»l«> [0146]^rfc. ^iaj^S&f 1 0 3ffi!li:®2aj^Sg 

H»0^®fc*^Sas*lllBC3 3fc:fcV%T. ^104Mi:TJi. lffefe#V-X*f"Ct»1«M>1B 

osh^y^x^PSicoftfcO^NMOsh^yxx TTbWMtvn aj*0»ciO3fc:tJ^T. nmos 

^N94S:fflV^fctt,tSB2PMOSb7y^X^P 50 N5^^N 1 0 6c0^'-bt«, «S«ffVd d*« 
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4i.£>*tTfc9. NMOSh5y^**N106liffl$ 
*y;«UB-e&&. St, ifcfJlslS&C 1 o 3^8Heic 

it. NMOSh^yi^NlOeii. NMOSb7> 
^'k^NlOl. N102. N103. N104, Nl 

[0147] aj^jE»C 1 0 3cOf&<9[5l»fllJ£»i0 1 0 
ic*H-±f£55 5 wiafc^Sfc*^ tt:»»C 9 3k 

ju rx^smvmc i o 6 ten. a i o cs-r^w : 
Tzmssmmftc 9 6k fi-mfSLomftzmftt s - 
ttf-cs*. ^rxmffiSP»ni»cio7K; 
«. a i oiz5fit'^ rxmssm^c 9 7 tm-^ 

101 fctt. 01 0K*i-A^@SC9 1 kNHSJ&O 

[0148] JSLb^J: o fc:fflJS$iifctli*IilKC 1 0 3 
fcfcWCtt, NMOSh^'^NC 10 6#miiti 
7jSft? 1 0 3 fcfg 2 iH*S? 1 o 4iafcigg$*vc V>£ 
tab. aj}J*E<0" H" VOVk' L" l^Wkte. S3 
1 KE*Slsll&C 1 0 3 b<083 PMO S h 7 y s^'X^ 
P 1 0 3<3*>-fiifl;, NMOSh7>'yX?N104 
(XteNMOS^Vi^Nl 05) ^VSiS. * 
HSfcDJKgK* 1 *^ NMO S h 9 yS^X ^ N 1 0 6 

ygi/t, gsifcssfitniR i o iatxm2»JaaiiR 1 0 

2, NMOSh7V^N102 (XteNMOSh? 
yv'X^N 10 1) Sf52l$ffi*g«&C 1 

0 3c^3NMOSh^>-^X?Nl 03(0*>&&>i 

[0 149]«*.tf. «S«ffiVdd = 3. 3V, «« 
«tVt = l. 5V. «J§fitSR10 1=R102 = 5 
OQ. NMOSh7V^^N104, N 1 0 5<9*y 
fifil=10Q, ^3PMOSh7^y^P10 3<7)* 
yfiJff=5 5Q. NMOSb5y^N1060^ 
ffitfi;=100Q, NMOSh?V5<WN101. Nl 

0 2<05ryffiJ»i=10Q, 3S3NMOSb7>i'*X?N 

1 o 3<n*ymjL=4 oQcemiK . ta*«E<o' 

H' v^=»2. OV, ' L' ls<)U=V)l. OVk 
[0150] 4fc. #88«{iVref_htt. $3PM 

o s h ?y 5>x* p i o 3«r> H M v^WWi<r>%®. 
tmi^n& (wwm. 2v> t-rs. *tz, #sa 

tfiVref_lli, S3NMOSb5yy^N10 

3oHM yiftfemtewmtiLtmi^m®. mum 
o. sv) im,. *<rMcomimm±, mioiz^ct 

±S!& 5<OHificOJB®t***ai*@BC 9 3k B&P- 
[0151] ISLiiiiBBLfc^ife^S^jSSit J: o k 
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{J. 0lOt^rraj^0KC9 3t:*JV^Ji. S&3PM 
OS hyyisX?P9 3<0HW y4g^O*iak^3N 
MOS h^y^'X^N 9 30>FW yJg??)Sftk»i- 

?N94, N95, N91, N 9 2tf)3">18;!»Itf)3<8Mi 
$5»t§ : 5rV^k'CfcS. ^<Ofc*ai^@8C9 3<oaj 

[O152]011tc*t-J:?£. *9Bfce>£S£*0» 

io6«, aj^nusc io3<?Daj*«©^iSi&wt. 

[01531 tt*Ill8C103Ttt. NMOSh7^' 
X^N 10 1. N 1 0 2^yS*u& s Br^<o^i^ii 

*N104. N105O:*>«iii#J^^:*>*fil (01 

*N 1 0 6^>^S;t>0fS*Vfifii (0!xtf»l 0 0 
£2) iDfe/h^Sr*. NMOSb5^ 
^N106<0*>^il (Rnl06kV*d. ) k3Sl» 
JgfiifcR 10 1. !&2#figffifitR 1 0 2^fi£fitS= 
{Rnl06x(R101+R102) } / (Rn 1 0 
6+R10 1+R1 0 2) i>m£<08afi;ffiJ:9t>>J^< 
^S<0-C. NMOSh7yy^Nl 06^^: 

it** k as^«E<^iww^ < ~e% *> . 

[0154]iK(C. ;i5:Wgg&ci0 3-ci±, NMOSh 
5>^'x^nioi, n l o 2<n*>W&lM%<r)*'y 

i y'X^N 104. N 1 0 ScO^yfilS* 1 ^^^^; 
(tfUtfttioa) £*)i>±Z^&&. NMOSh^y 
^N10 6<O3T>'JSSit)0r£5r>1Kn; (0lttf 1 0 
OQ) iOt>A§<^S. -e^tA. NMOSh?^' 
1 0 6«^>i£Sikmii^S^n:R 1 0 1 , 352 
iRffifiiiiR 1 0 2tf>£j£fifa= { Rn 1 0 6 X (RIO 
1+R102) ) / (Rn 1 06+R101+R10 
2) t>^^ilfii0t>AS<6WC, NMOSh5 
yy'X^N 1 0 6* J *|V^tlt'<.6kai^«E<^& 

) [0155] tLh^BH tTt^ k*>£ . 4^aSO)gSt-k 

ntf. ±ie®5<oiafico^®tov^<oiiBBT^*f^ 
lffymtmrnm^m^iih^t^taix, nmo 

sh^yyx^Nioe^filx&^kKiO. 
S< -£<oai;>J*E£ {B^i-S dk^TSS-k 
Srfc. JJBSl^tt^Sfcov^^ilWt^f 

[0156] mivm&n&m) <Xfc. ^7<o^iso 

50 01 2{i, *HffiOJg®C* i *>*as^lil!SC 1 1 0 3& 
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lrtli:&ls]»C 110 3 ifrjSffi Lfc-f s9 7 i-^iB 1 

loo^awtt&mBsr*)*. si 2£5tc?z.o&, 
*^<mmiz.&ij>h\&hffl&c 1 1 o 3#giic^-f 

hittB l <fi$m.<r>m&£.iirtr' £ *:>»C 3 3 fc g t> * 
£<«i£f SWJ®»C 1 1 0 3#A:>JffiT 1 1 

0 5 OffifcX 'J -Xf- M8JWt^A:Jji&r ( WT. 

[0 1 5 7] Zt>tZ. *$mcwm£frfrhiiij)®1&C 

1 103«, ^1NAND@»C1 108fc^2NAN 
DIH»C 1 1 1 1 m\ NOR0JSC 1 1 0 9fcH52N 
OR0KC1 1 1 2fc814 WWBBCl 10 5i: 

824 yywmi&c 1 1 1 ofcfcfli to* 

m 1 fcjjrrifc&HBC 3 3 1 ffiift* . *ftSfcD»!Bfc: 

**sai*iHi»c 1 1 o 3Cfcwc«. ztit>wmm? 

0>ffi&£X->X, XU-Xr-hm^l 10 7jK>" 
L" U^JU^UMm^X-n £ tUztgr&tZ , as^jjg^i 
1 0 SRXfStflft^ 1104 £>M 4 V M—fyX^M 

[oi 58] awjEU&ci io3£fcwc. mjy* 

-?mc 1 1 0 5?>A:Wli. A^S&f 1 1 0 5fc 
g^fUtiJO . &24 yA-^H]|8C 1 1 1 OOXJl 
SgmiX t) -Xf- h A^i 1 1 1 0 7fc»«S*l.TV* 

[0 159] miNANDIUffiCl 108li, - 
o^A^SS^^A^SS^ 1 1 0 5£SK3*VC&9 . ffi 
<DKftWHfi*. 'J -Xt- h A^iST 110 7 
tlTH*. A^SmiNANDSKCl 108 

[0160] ffi2NANDHI»Cl 1 1 Hi, - 
OCOA^J^F^X »J — Xf — h A*«T 110 7 

ffiOAaffl^SSl^WWEW&C 1 1 
0 5WHi*S&f(cS^?<xt:v^. *>«>6S2 
NAND08&C1 1 1 KDtiWjS&rJi, $2PMOSh 
^yj/X^Pl 1 02<oy-hJgrfcS^^TV^. 

[0 1 61] &tz, SglNORIUS&Cl 109te, -O 
©A^SWiH VA-*HRC 1 1 0 5Wta*Sg^ 
fc&8S*vc*j 0 , teoA^STtfm 2 4 WW BK 
cm o^aj^ss^ts^^itT^i.. 1 n 

OR@»C 1 1 0 9^aj*Sgrti. I2NMOSh7> 
y'X^Nl 1 0 2c7)y-hSgrfc«^$ilTV^. 
[016 2] 4fc, S2NOREIS&C1 1 1 2tt. ■— 3 
c0A*SS?^2>f WWHBC 1 1 1 OoajflSg? 
MMKfcT* 0 . teOA^SSTtfAflaS? 1 1 0 5fc 
tttt£*tt»&. *>A»!.il2NOR|gKC 111 2Wffi 
^lNMOSh^y^'X^Nl 101tf>y- 

[0163] ^lifeco^S(c*^l»ai*lll88C 1103 

est , ffi<o0Rffi^i , @ i esrfgi i <rma<m 
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Sfc*>*>l>iKfllsl!8C3 3fcB&P3-T&£. Lfctf-a 
T. tiWJlUBC 110 3£givt , AM rx«ffi818lsl 
BC 1 1 0 6 fcli, H 1 (SStfvW TXSE«1»I1I«&C 

3 6fcPMij£«&£<^t&£fc#-c£. a>(t* 

HffiSlBIIlKC 1 1 0 7fc«. 0 1 tzJffrrtJ 

wmmnc 37 1 m-n&nmzm-th z t 

h. AflBISC 1101 fctt, HI fciS-$AJJ 

®BC31fcPt$j£0|5|K£ffijre£S. 4fc, xy 

10 0 3WJ^)IDI8fliJSi»^iSTS>i.. 

[0164] KLhAJ: 0 tfi}fi£$n^{ti^HlBC 1 1 o 
3fc*$WC. xy-XT-hA^J^l 107tCCMO 
SffciH^UO" H" 1^Wt^#AfjSiVt^Sl§& 

tii, A^jiiwpi 1 0 5<7)A*m#^at=«^ 

ai^SSrl 10 3fc!H*SgTl 104fc*^" H" 

[ 0 1 6 5 ] xy-X-r-hA*48^ 1 1 0 7(CCMO 
Sf&gK;U7>" L" l^KI^tfAa $ Ixtzn&it , 
AJWiWPl 1 0 5»A*fI^>!&JlfcW;b^PM 
20 OSh^y^X^Pl 101. PI 102, NMOSh 
7^'x^Niioi. Ni l02^i*7«S^: ! 5^ , ). 

aj^ssri io3fcaj*sgri 1 04fc»i*t>w • a 

[0166] KLtJMfl tTt+HJS^S^^t i ^ i: 

x\^h. /ivss^y^^i-xiiissttj^T, i&sgmft 

30 J±JB*IHSlKO«S«ffJ:0t>fiv^«fi[-C*>Sfc«>. Hi* 
[01673 *Hft<0^©fc:36>*>S{l5^IIIKX*Ji, fg# 

^r^iuss fc x y -xf- h st'tt-c. 

XttSfc«S@«tT, DCSS[S:S&l^<-r«>-i:* s 
iia^«J?1»5r* y h-TS^fc^T^S. SI 

[0 168] (®8<0ieife<7)}gS) S8<0*SSW 

mmiz^x .013 at^H 1 4 &miL%#t>mit 

S. ^rfc. H13«. ^liS^Sfcr^S-oaj^Ill 

bc 1 1 0 3 ' <nmm:®imxt> t ) . a 1 4ii, * 
ussoBSK^sffi^as^iiiBc 1103" iofsasw 

50 [0169] 013t3rrJ:dt. aj^EIffiCl 10 
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3 • a. m 1 2fc^j^7<onjfc<D®Sfca>a>sai 4 7xmE$«»[g»c 1 1 o 6 k>u rxwrnm, 

»C1 103kitMtfht, >UTxWS3mW& Cl l07fcliPDtt®t:J>S. 



tfSfflSft&fcfc ifcA>r TXWmWS&C 1107 fc. 43ltt?Wg!gfc:.l:iiHf, X'J-Xx-hEl»i:PD 



[0170] fcJjHBC 1103' {cgJBSfltl.^ 4 L S I ^aj?^3iEOfc*fcfr*>*tl> I 

-fTxmffiKfcllli&Cl 106' »i. flgWfc. 012 CCS^££^tC?T5.rfc#T£&., ->IT, IS 

£jj?t/UTxnBfflmmci loecPDA^srp scants, lsioj&j^ asrrac: 

1 109£gttfcm£Wt&. :*^<^©fc*>a>£ 10 fcfc.koT*^£S«Fr&#arC$>9. £<-*fc:JB 

ai^HlBC 110 3' fcrijwt . vnM rx«ffi$9»IU» v^*vO»&. 

Cl 106' cOPDA*S&f 1 109<i, JfcSHH&IC [0176] ZtltZftLX, ±l££S7<D|ISfc<9»S*:ii 

3 2«orti»iHi»c 1104 zmmztiz . r wci*. x y -^t- htmio: ->xaiji®&<nD c as 

X«ffiW»IIIKC 110 6' k l/tli. «itf . 06tc ^tttSfcSavSKf Si fc#T§ /tf TxHEBS 
nftWTXWffmKC 3 3 0 * 5i»tS i t »@»KHDC«cS#8tfVCL;* d. A^SDCmSE 

[017 1] A>frx«E$OfflIsi»Cl 107' fffcSrS. 

mmtjiz, 01 2£*t'UTxw±fflw®&ci [0177] s^t. *mtemm£&»r. ai4K 

1 0 7fcPDA*S? 1 1 1 Ofc^ttfclf ^ras^JEHBC 110 3" <0«ij££iiy8Lfc*§&, -* 
*gm<?>fm£.frfr&lliJj®&C 110 3' fcgtvC. 20 OftaA^jSS? (01 4fcfcWCttxy-X-r- hA# 

;u rxmESoamffic 1107* op d A^a&f 11 sg? 1 1 0 7 ) rx y -x-r- p Dsowt £M 

lOli, ^@BlC320rta5|Hlg&Cl 104K^ ^Itddk^T^S^*, LSIiOrtia5IlI«f*^«0©l« 

ZiiZ . fri>*Z>JU TAWBfflmm&C 110 7' fc L asg^fcSr* . 

T«. flxfef. 07£^^>fTxmE®|ffll0»C3 4 [0 178] SriJ, Sll<0|ltt<0)gStJ:oT#4C:fc 

o£jgjn-*-i> it VTZz>&i-m3cQ%mi. *m&<vfmiz&\,*xi> 

[0172] feLhW J: 9 izmi$.Ztez*$m(rMmzfr ft&Zk WTZ h . 

a>saj:>j[sj8&c 1 103* trfcv^t:. rtswsiKci 10 [0179] (®9<oniso»ii) <Rtc. sg9co^o 

4*»£>PDA>jSB ; f 1 lOgfcPDAlfcag^l 1 1 Oi: JgJSfcoi^T, 01 5»tf01 6 Sr#gSL^r^ilW 

xy-Xr-hA^SS^l 10 7IC*!:, " H" VOV h.tcii, 01 5tt. ^mMWiZt^h !frf»C 
Of^mW^ftS^tli. aS^JHIKC 1 10 30 1 2 0 3&tflii;tJE*&C 12 0 3 £BUHU:>r 

3 ■ lia^iMftjest;:** . — #. p dajjshp i 1 -x@?& 1 2 0 o<o<ome%:0»0c*> 0 . 0 1 6 

0 9 i: p da*« * 1 1 1 0 1 x y -x-f- b a#ss? a. swjiukc 1203 tzmmmzmmm&km 

no 7t:*t. " l" vKW&mm^ttfx-)] ztit c 1 3 0 o£^xnmm%®smxi>&. 

Jtelctt. ai*@!8c 110 3' Ji-M - 4 y\a~yy [0180101 6fcr^TJ: dfc, *^^J$Sfc:A>A> 

x*t©tA 0 , a^>A4 rx«EMffiiiiis8c 1106' s ajamiac 1 2 0 3 a. 0 1 cs-tj^a 1 <vmxr> 

k'U TxmBHfflHHS&C 110 7' k li. P Dtfjgfc JgffifcA^StB^HIKC 3 3 fc . B&f?-<OHI88fflj££# 

LT^S. WrA^T. furxwsmimhci 2 0 

[ 0 1 7 3 ] 3 *Hffi^®tfc^-CJi. 014 6fCli. 0 1 KStfvW TX«BSlffll|I]S&C 3 6 

{l^tt£il*llI»C 110 3" <?Mm:&m'hZk *>^T «*<0[lIffiSrfi6ffli-4C: t*<T# 4. 2*:. ^'^TX« 

ht*>i>. 0i4fc^r«t9tc. £a*@»ci 103" 40 wmma 2oi^\t. muz^tJurxmEM 

\i. 0 1 3 fc^jrf Jti^EKC 110 3* fcfcV^TrtailHl ffiHHSfC 3 7 fc N-««<OHIffi*ftffl-ri» fc tfT* 

»C1 10 4fci!ldLfc«^$tlTV^PD®lfflBgi i l 1 4. aj^@»C 1 2 0 3 £2W!U:>r 

ogtPD^fflug^i i lot^xy-xr-hA^jas -x@»i 2 0 0ttj^T. A*0»c 1 20 lictt. 

^ 1 1 0 7fc^g^LfcfitJ££WLTV>4. 0 1 fc^TA^IlIffiC 3 1 fcl^t«)SOlilffi5rffiffl-ri» 

[0174] A^£ffil*ST*-t2.aJ:»J08&C 1103" i fc*»'T# 4. 

it. xy-xx-hAAJ&f 1 1 07tc" H" W"<jK*> [0181] fc/iL. ^Ulojg®fc:iJ^-C«. ^feffli 

m®m*r#Aji2tix^z>m£iz\i, m^comtmmiz oimm i c 1 2 o 2rta5tc#Bg«fi^iHiisc 1 2 

J>S. X'J-Xr-hA^JJS^l 107JC" L" 0 8*<rt^$ilTfcO. frfr&fiJP. 2^.<r>mm& 

V^V<mmn#}J}Z1XX^h1$&£.\t, Stil'm Vref_hfcVref_lt^^[liI8lC32Ha5 

c 1 1 03" «/W jyv-ryxtfBizt,*), fr-ost 50 A^ffi^LT«.^JbE^i<oilte<o»ffit«ffl»ri.. 



C110 6£Kz.X'V TXWBfflmmC 110 6' 



[0175] (^uscojgs^aa) timmLtiXo 
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C 1 2 08<02^WtH*Sg^«. «l«lA>f TX*E [0 188] Hi Hz^rtXoiZ. 

1 2 0 60#8HSttX^Sg^ 1 2 0 6 i: . K Saj^HIKC 14 0 3 fcfcWC ,77^' 1 

^TXSE$1»l5)BC120 7«0#fiS«firA^Sg^l2 403ali XU-X^f-Hg? 1 4 0 7*6*>!&Sfl 

>u TxmssmmiC 1 2 o 6 t a>t rxmEsnsui] 1 2t^rr±a^7onst^®t:*»*^aiAiiiisc 1 

»C1207^O#«i«&^*#ll83*-O^. 103fcH-Tfcl>. S6fc. T>y yi • T^C 1 4 

[0182]H16tC«, #It*<>tf£&[II»C12 08 0 3all, aj*m«!Ufltf>40?>NMOS 

(DHHtlX. mm 300 *^&HIIS13 0 *N1401. N14 02, N1404, N1405* 

OfcfcWCJi. fifiiR130 1fc£SiR1302fcgffi 10 *£TV*. tpfr&m. 01 0fc*r*-JbiB3S5O33S 

R1303fc#. mS«<aVddi:GNDfc<7)St:. tt <0»®tr*^&tlJ^liI»C9 3i:H-T*S. 

flfclf<fc8tl$*T^£. *>*»&0K1 3 0 0li. «S [0 189] 36fcjfcfc. 77Xa-7^C1403 

«ffiVdd^JgSiR1301t^iR13 02tSfiiR a«, iBflJS? 1 4 0 3KV-XJ8* (WFW V« 

1303t-C^ffiLT. aj*ffi?130 1tai*S&?l 7)*^3*!S2a}:Wl4 04fc:FW>'Sg7 

3 0 2 ifc#«^tt£?6£$tf-CV^. (XttV-XJ&f ) #885*. JIJ*ffi^)iStttf*^ 

[0 183]*«tlI»IC1 202t:Sffl-rS^f, *> «T«L*>»W-6NMOSh9ys;x^N1406*« 

A>£0»1 300{±. ffl^Sfrfl 30 10><4 TX«E iTV**. -tfEHl ltaicrJJE»6^ 

S08PIll»C12O6<7)#atafiLA^jg^l2O6fc«g jfc<^!Bfc:*»*S!tt;fj0KC 1 0 3i:^-T*4. fcfc' 

3*1, attS? 1 3 0 2#A4TXmE««08C 1 2 U ^|gS<0^®fc*>A»SHi*liIBC 1 4 0 3fcfcWC 

07«#gS«fiLA^f 1209tm3*6. Z.Z 20 tt. NMOS hy> : JX?ti 1 4 0 6<oy-h3gW* 

T, ftfitR1301, fiStR1302, ffi!SR1303 'J-Xx-K*Jj»?l 407£«8S*-t^S. 
0(i.tf^'J3y»lt^fflao^tt!|*j^K-rLfc HI lfc^ttMll&C 1 0 3i:Jifflii-r&. 

;siU£*tt^«£&ii! ltww*£ ttf-e* * . [ o 1 9 o 1 4*. xmfcnmtz^z&xmc 1 

[0 1841&J3, #8§«fi[l6*l5l»C12 08fc«, 4 0 3tfc^T, Sll fS&E«®IIJKC 1 4 0 3 b fcgS2 

h 1 6 t3rf 0?& 1 3 o otm^m^m^mmx^ & wsmmmc 1 4 o 3 c kij. *s @s& 1 c 1 4 0 2 

ZtiiWo£Ti>%\\ H16t^-@B13 0 0«. ±fc^3*^#g&«tigfe£[IIS&C 1 4 0 8*636*. 

^K:fSffi=3rIlI»ffi«T'*&i:V>d|iI^±*)S* J . R S#«S«fi[t=S^^-C»l»3*S. *>*S£li. Hi 5 
ffl. ^£*m^fi^#=53»g£#& fc^-r±^9c^JS«0»<St**>&aj*Ill»C 1 2 0 

^HlgSC^OStfcttStiSASS^S^S^Sfc 30 [ 0 1 9 1 ] HI 7fc*"rLVDStcgtetfc4 

fiJ^S. x-X0» 14 0 OKfclvC . **»&a5*HI8C 14 0 

[oi8'5]&±wmvti^mmmmTit, mm®. 3^*^1403, i4O4tA^0Ssci4oi 

m.mmwmmm.Lximmm c 1 2 0 2£.?m <r>\-MHfr 1401, 1 4 0 2 1 ut. ©**is&t 1 4 0 

SRht^ia^. $6fcr, * 1. T14 0 2t:ioTl«l«^*-CV^. 4v9 

m±o>mm!m$L®m>?xYZ t &<z}iifiX'%h. 7x-xing8i4oocfcvvc, i>*663**8S8Ti4 

[0186] Ztz, LSlfcfl«*6#88m{fc£ J M.4 01fcgSSBT14 0 2fcli, A#HI»C 1 4 0 lffl 

=5:6 , mmmmmizmnL s 1 £i&tt4<£ zim2tLK-m±mttiiimR 1 4 0 1 c j 

g*>'i>4. #!i«fic7)tti & ty* s liX.I. t . ESDf^ fflSfc«^S*T^S . **Se^SBT 1 4 0 1 . T 

mmomtfimikfh. i$m(mm?i*mmt& 1 4 0 2<Dvmr>&ti\t. ±as&i--ss 9 

^®8£rt»LT^I>tf>T', ±S£5 1 *>38*tf>#JBfc 40 Ki^ai^HffiSrafflLfcV^-f*^ y^7x-X0 

i*. i cff)mzmi<mmz?&. %&, mi^uss [ o 1 9 2 ] **tt^©fc**^tB*ni)»c 1 

<mm^mf tzwrnt, tot * , *mm<mm?i>% a 0 3iztiux , *u rxwmmc 1 4 0 6 

t ^ rxmEKfflllilBC 1 4 0 7 1 tJi, Wxlf . H3 1 

[oi°87] (ig 1 offymmm) mz, *m<?>% ^0»c 5 3 tH4 t*tmc 6 3 1 

1 OommBt^X, HI 7*#BgL=5r*'6^ S6K. #«3afi^lHlffiC 1 4 08(C 

f 4. =5:13. HI Hi, ^Q£c^ffi{c**5{U*iai» «. mtf. Hi 6t^rE?8C 1 300^Jiffli-i.^ 

C 1 4 0 3<omW^llll8H-C*>l>. **S!B^li]»C t^TSS. S6tctfe. ^lUKC 1 4 0 3fcfcv> 

i40 3«. cTTiaM^/JvjUa^y^^x-xniffi, x. ffi^mffiw" h- K/kt" l* w^tii. pm 

^fc. LVDS>f >^7x-XlUS5A,<7)gjffl*^^ffi 50 OSh7>iSZ?Pl40 1<?)*yWrLt, NMOS h 
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20 10<O@»ST*>9. 020 (bHi. WT^SIBH 



k, NMOSb7^'X^N140 6^^fftfiiS VX^mC 2080 titlW-|.ffi^A^lsl»C20 2 

R 1 4 0 1 <?>£jicfifilfc . NMOSh5V^N14 O«O®80T&I>. 021«, AflUHSC 2 0 8 

02 (XttN140 1)<O3i-yfifitfc, NMOSh^ 0 £jgJMSS#FFffi£i*Stf>4 y^7x-X@»l 0 

v'X*N14 03cO*yfigi^ETifc*l». 4 O8W{l<Ffr[llH0Tfc9. 022»i. A^@BC208 

yfyx-XEftlAOOiZii^X, fl-WtfiSIR 1 4 0 Sraffl^tl^TffigiUS^ y?7x-*EK2 0O 

OUi, 63SI8BT140 1. T14 0 2£»S8l/?M «B&*J*[llS&0-efc&. S*>fc. 023li. A*@KC 

ytr-^y^S^f Sfc^toTfeO. Miifi&i o 201 ocomjm^iz-o^x^mmmvh*) . 024 

0QOfiiS«Okw£mt££k**r#i>. «. A*EIBC20 1 0<0f6oll]K^fco^T<9gi9i 

[0193] (mumamm)^. miicm 10 @r*>&. B25«. A*m»c208o 

*>, 018l±, *Hte<0»®tA>*»Sv^a-fe;HVIl 5 fcS. 02 6»i. A*lsIKC2 0 1 Ofcowc^aS 

01. Ml 502. M15 0 3«rjgfflLfcLSI^«/r V-ymMXh*) . 027<i, AfllslKC 2 0 2 0 

IC1 5O1<O««&W&@I&0C*>&. 018fcfcl^ ov^T^^ASu-ytesar^s. 

T. ^HSfcc^StrA^S^^n-fe^Ml 50 1 .Ml [0 197101 9liZ*t&dl£. #^JSOJB!B£A i a i 

5 0 2 . M 1 5 0 3«. 0 1 5Kijrr±i2SI9<7>!&&<0 S A^lsW&C 2 0 8 O^mmi. 020 (a) fcijrtA 

imiZ&fr&AJ}mC2 1 3 0*<-7^O-b;Wk§^ ^@»C2 0 1 0fc^3*l£Jli&7i'7 , C2 0 1 lk 

fllJSfcfcoTV**. 02 0 ( b ) fc^-tA^HlffiC 2 0 2 otawstutu 

[0194] iagtc*iittcojgSfc:*^s v^o-b^M fflryrc 2021k £«A3-*>itfci§j£k . v&m-x- 

1 50 1. Ml 502. Ml 5035rfiEfflUTLS 1^- 20 i>S. -e£"C. #$me>&m£frfrZ>AJ}®ftC208 

7 7 1 c 1 5 o i fcgfH-siSKii. -eti-fn^A^as oiz^x^mm^mm^n ? muz, 020 ( a ) tc^ 

^5O5£rta!0*&C15Olfc:«gH-&. ^A^IlHlS&C2OlOk02O (b) fcCo^Titr 

-7^0-b/PMl 50 1, Ml 502. Ml 503-eit-r 6. 

*l*>Htfjl§?1503. 15 04*«LSIf-y7-ICl [0 198] (A})IIIS&C2 0 1 OOES&ffiJfc) 02 0 

5 0 1 WSWjtyfcggSii-S. *>a>6fl&£fc:i^T ( a ) fcSrrJ: 9 fc. A^@8SC 2 0 1 0J±. H»Ty 

ti. LSI-f-y7IC150 1±-C. 7?Dt;HW15 TC 2 0 1 1 tCMO S>f WWEIBC 2 0 1 2k*> 

01. Ml 502. M15 0 3aW. A*08&C £>fitj£3*u:fc 0 . 8 1 A*3g? 2 0 1 1 fc82A*SS 

2 1 8 0ffMm&%£1: ¥2 0 1 2 kWMff2 0 1 3 k **l/0>4 . 
[0195] fcUiSMHL*: J: 3 fc. *H*S^)gffifc: iii [0199] A*@»C 2010 £fl&£t V7" 

tf. aj^0g8^^o-b;WtLTJ3<ifC. S»W 30 C201 Hi. HiftA^ffl^lNMOSh^yvX^ 

T^hCAD (Computer Aided Des N20 1 1 &tf82NMOS b^i^N 2 0 1 2 

ign) 7-;^ffifflLTLSIf-«y7m^ff3^k k. i)W Y 5?HBafiTC*>*8 1 PMO S YvW 

#X%h. Lfztf->X, LSI^-yT^H-WTAT (T X9P 2 0 1 1 &tf82 PMO S h^y^'X^P 2 0 1 

urn Around T i m e s ) £ A1S£fflffiT# 2k, 81 NMOSh7y^N20 1 12ltf82N 

&. frfc. 81 1 <0HSi^®Sr, 81 mfomWZ- MOS b^^'x^N 2 0 1 2cOV-x«fi[®I«tfflv^ 

*>*v&in;>j[ll8C3 3, 82<0HSS<^®fc*»*^tn^ S83NMOS h5>^N2 0 1 3k*>£>. «J£3 

HJS8C 3 3 ' , 83c0HJS<0)gffi^A^Sai*lilKC7 *i*^awifiiaw&t**. 

3 . 84tOHSScO»®t*^Saj^@85C 8 3 , 8 5<D [0200] A^HIffiC 2 0 10 fcfcwc , frfrimi 

m&mm^i)^\iiijmc93, m6<v$mmm rvrc,2o\ ioaj*s^2oi4Wi. cmos^ 
{c*^i>ai*iiissc io3, w.i <vmk<mmzti>ts>h 40 yA-^igg&c 201 2<^A;W8?a { ssg£iro>i>. 
tttfjuis&c 1103. mscoiiisw^fflit^&aj^iii t^hmrryrc 2011 £$£-$-68 1 nm 

g&Cl 103' ^U<«tB^HII»Cl 103" % 89«0 OSh5y>-'X^N2 0 1 l^y'-hJg^Wi. A^lHl 

HSS<0)g®t*>*^ai*llI8C 12 0 3. X»±81 Oco KC 20 1 0<7)81 A^J« I F2 0 1 liffi&ZixXU 

H*fe^©t*^2.ai*l5l8C14 03<7)V%-mfc5iffl 4. $^>t. 82NMOSh7yvX*N2 0 12?>y 

ixi>±mmmt>ti&. - 82A*s&f2o 1 2*^§^rv^ 

[0196] (mi2<?m&<ffiB)&.£. 812<0H A*0S&C2OlOKi5V>T. CMOS^y 

SS<0»®fc:ov^ . 0 1 9-02 7 mt&LS^SMH ^'-^@»C 2 012 (Diii^mii, iHi]^2 0 1 3 

C2O8O<OSP&6%^lllB0T-fc , ). 020 (a) «. [020 1] ^^>fc. A^0ffiC 2 0 1 0^*58^2 
OTcoa^CA^HlKC 2 0 8 0 kJtlSrf SA2HIIKC 50 0 1 3li. L S I c0rta5Hl»C^$n& . A*0KC 
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201 O£0tttfB2 2fc*f :! F«e£S*M 

ti, aj*js?2 o i 3«rta5@isc 2 2 coa^jtfks 

xfc. A^HJKC2OlOSr0fi.(fH2 ltc 
5jtt?FF«<3*£tfM >^7x-x|l]K l OfcAfcHHS 
C 1 1 tftxTJimt&^feHi, aWUS? 2 0 1 3(i 
rt3IU»C12t:«^$ns. 
[0 2 0 2] (A*@»C2 01 0tf5HIgHM^) feLLco 
J 3 fctitj£3fiX:;Uj0»C 2 0 1 OWHIISfirf^fcov^ 

x.®2otm23&xm24tzmLL%#t>mmt 10 

S. 02 311, A*0»C2O1 Oi&^PFffiei* 

v^T<oi«Ba®ri) 0 . 02 4«, a^eikc 2 0 1 0 Sr 
^sesscM y?y x-xim&fcSffl l^^^iub 

[0203] 023 (a) t^-fidK. 

20 1 0<0^1A^JS? L 20 1 Hi. S¥SfiVref 
fc«8S*U>. A*E»C201 0^2A^J3S 

? 2 0 1 2ii. /Wie<oA*mweai l-c < t&m 20 
fc«83*i.s. A*0»c 2 0 1 o«. ^»ry7-c 2 
01 wmtx^x. BsmzmtLxztixjim^ 
vmitL&mnw r e f tmirrnxm^tm 

aj*j&f2oi3fcaj*-rs. 

[0204] Witf, ^1A*JS?20 1 lfc#i«ft 
VreftU»l. 5V*qj»Sil. »2A*5&f2 
0 12K" H" l^ktfl . 7 VT" L" P-^/ktfl. 
3VcoA;MIWUj3ix. «gtmta##>3. 3Vfcg 

rnmm, c™t y P icai srma-c&s. * 
fc. - H- \/<fr<?>}j)im<nmjm 1 . 7vt^d 

OJi. CTTO-M V^lAJj^EcDm i n i mu mil 

zmsziT^h. 3 tic, - l- w<ji><DAJjm^<?M 

mffil. 3VfcV^C0*i, CTTCOO^KAAJj^ 
Kim a x i mu mffi£2g£l/0*S. frfr&W&gfr 

Kfctvc, m&ryrc2 0 1 ir«, Kh^<rm^ 
mat awtst #1-2 vssos®t*i«g$<x-c . 
aj*s&?2 0 1 4 A^tB^^ns . trtrhmrri/rc 
201 la^coaj^mEn. «itf. " h" v^im 40 

2. 5VT-J) 1 ). " L" KHoWftO. 5VTJb4. 
[0 2 0 5] £#3^2 0 14a»£iti# 3*16 JfcWI*t 
COffiSJi. glA2)JB?2 0 1 lOtfi 5 V) 

fcS&2A:>jS§?2 0 1 20ym&k*i)MLXW>t>ii 
I. %2\-mFt2Q> 1 2fc" H" K/UOAflfl^ 
7V)#A*l3*lfc»£. m*3g?2014*> 

s,ur l" (*s>o. 5v> <7>aj^^aj*$*i 

5.-*. ^2A^3g?20 12^«e*«' L" V«Jfr 
(»1. 4V)cOJ§£-. &7)®?2 0 1 4*^«' H" 
K/K«2. 5V)«XI*WI}:&3*1*. 50 
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[0206] A*0ffic2oioti>v%-c. m&ryr 
c 2 0 1 1 4>iitfjlB?2 0 1 4jJp*>ai:fJ$ftf:(I^li, 
Ht. CMOS4 y/WH(C201 2(Cj:oT, " 
H" U*jMtfflNh3. 3VT" L" U*^#£j0VC0 

0 10<0tiJ*Sg?2 0 1 3*»4>0MJ3*1*. US) 

ryrc 201 \<n#M8Ff-2 0 1 4*^aj*$<t&m 

^fc AJ)@8C 201 OcoijfcJjJg^ 2 0 1 3*>f>«ai^ 
ft^fctt. CMOS4 y'WBBC l 2w«i£fc:J:o 

[0207] tUKfc l/C. AABKC 2 0 1 0££tvt 
«. 02 3 (b) Sy^f-ir-h**t0«»ff 

[0208] 024 (a) HZijitiot, AA0 

sc 2 o i ofevcestert >-^7x-xni8fc:ji»t 

S^fcJi. »1A**F2 0 1 lfcS52A*i£?2 0 

1 2t(c. -en-rtijii6A^fi^s-A^&. 024 

( b ) tSjrTJ: dfc. . AflHlffiC 2 0 1 

OfcfcWCIi. ^lA*Sgi t 2 0 1 l<0«ffitm2A* 

sg? 2 0 1 2<vmsLt iimixxjim^owmzmsn 
l. msmmm>ryyc 1 1 (020 (a) ) tc 

MOS4 yy?-^0BC2O 1 2 (02 0 (a) ) k"C 

^2 013*»6li. CMOS^/kCDJfcfcftWifcJjS 

[0209] ( A*E»C 202 O<O0ffifllj£) t/c. 
020 (b) tc^-idtc:. A*0»C2O2Oti. H 
S)r>-7*C 2021fcCMOS>f WC-^|H|»C 2 0 2 
2tif>t>ntf&tlXte>). miA*3&?20 2 1i:m2 
A^S&f2 0 2 2 fc£ 1 til1im?2 0 23k ttLXl* 
I. 

[0210] a^jimikc 2020 zmm-hmi 
ryrc202Ht, msA^ffl^iPMosh^y 

•/X^P2021St;f2PMOSh7yy^P20 

22k, t/uyhS.y-j&n.WX'h&mimAos}-? 

yv*X^N202 l&lf^2NMOSh5>'i''X^N2 
022k, ^lPMOSh^yxX^P20 21RVm 
2 PMOS hyy-JX^P2 0 2 2<0V-X«fiSl»t 
ffl^6353PMOSb7>'> J X*P2023fca^, S 

[0211]A^]lHlKC2020 fcfcl vc , 
T>TC 2 0 2 1 <03S 1 PMO S h 7>iSX? P 2 0 2 

1 coy- hSg^Ktt, & 1 A^JJS^ 2 0 2 1 

-o*&. ifc, nsiryrc20 2 i<o^2PMosh 

7yy'X?P2022 coy- bSS^ fcU± , & 2 XftVfrF 

2022VWg&tix^h. msryzrc20 

2 lcoaj^jJ&f 2024Wi, CMOS>f yA-^EIS 
0 20 2 2^^^*^?^^*. it:. AT)® 
KC2 0 2 0(Ct>^T. CMOS>f >-A-^HlK<7)C2 
0 2 20)&7)i&m. A*0I8C 2 0 2 OOfjS 1 aS^lSg 



( 

4 1 

720 2 3tCS83iVO'>6. 
[0 2 12] A^@8C202 0^ai^S&?2 

0 2 3*i. LS I <0rt£El§&tC&8£*l£. A^EIBC 

2020 zmitt m 2 2 &fi+*mG&m<M 

-x@B2 o KA^EIBC 2 1 fcfUT3IB-t$i§£fc 
«. ai*Sg?2 0 2 3(irtl?Ill»C 2 2 £DA*SS?fc8 
&Ztl&. £*:. A*0»C2O2O2r0lx{fH2 It 
SOTTtKSSIfcW ^7i-» 1 0tA*B» 
C 1 1 fcfUTSflW-S^fctt. ^^2 0 2 3{± 

mmci2£mm$tih. 

[0213] &±miLt:XJl®%C 2010 1 A*0 
BC 2 0 2 0 1 « . fflSfcfcE-frEIS&i&ftfc J: ->T2 
<OA*SS^«fiHtit0rt«.«M«#Sraj^-tS t v> 
A;WIII&C2 020£>|I|I&1& 
tfWPSHfcowai, A*Iil»C 2 0 1 0O»ft£#B& 

-rs £ k tz x ixmmzm-ti . 

[02 14] m, A^iUffiC 2 0 1 0 fcA*Hl»C 2 

020 tit, affl^ix-cv^iiBryrcoiBig&fli^M 
H^iaars. ftttttfcii, A*iii»c 2 o i o\t, m 

lNMOSh5y^N201 lfttf&2NMOSh 
5y^X^N2 0 1 2TA;>Ht#££frr£fctf>. A* 

020te, SlPMOSh7>vX^P202iat;® 
2PMOSh5>'> ; X^P202 2-CS^rSJt». A 

[0 2 15] (A*@»C2 08 0<0lilBHi^)*IUfc 
co»®tov^T<OBIS^BBT-i>^JtJ:dt, 019 

izs*r*mi&crwmizii>frzm)T>Tc 2 0 8 1 com 

mt, 120 (a) fc^-f A^IUI&C 2 0 1 0 fcjgfflS 

tutmsryT-c 2011 tH2 o(b) tc^ATJin 

S&C 2 0 2 0 fcgfflStetm&T yTC 2 0 2 1 1 Srffl 
[02 16] Mi&T^TC 2 08 HCiSWt, SllfiO 

yrtt, 020(a) fc^iAJjiiis&c 2010 

CimZtVfiiMhTyTC 2 011 fcftR-aBMMt 

6PMOSh7>i'*?P2083, P2084fc,H 
BA*ffl<ONMOSh7y^'X^N2 081. N20 
82t, NMOSh5y>''X^N208 1, N2082 

N 2 0 8 5tfrt>mf$.ZtlX^l . 

[ 0 2 1 7 ] *fc . mrrv-ro. 2 0 8 1 

2ffl<7)HS6ryrj±. 02 0 (b) (c^-t±EA*lHl» 

c 2 0 2 0 fcjWBSftT^sni&ryTc 2 0 2 1 ta& 
2W>mrrv7\t, 0i9t*-fj:?£, tuyhs 
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y-m%.ffiX-t)&*lMOSh : 7>i/AfN2083, N 
2084t, MbMj^PMOShyy : JX^nP2 
081. P2082t. PMOSh^>> f X^P208 

1. P2OS2<nv-xmt&8m0)t:ibizm^&PMO 
S h^y^'X^ P 2 0 8 5kfrt>m&ZtlX\->l. 
[0 2 18]Hi&T>7-C2 081fc:fcVvt. PMOS 
h y y y'X 9 P 2 0 8 1 oy- h Sg? i: N M O S h y V 
^'X^N2 081<i0y-hS&?fci±, 3a&7VTC20 
SlO-OWA^JS^Ftfta^^tlT^S. P 
MO S h y Vz/X? P 2 0 8 2^'- hJg^ t N MO S 
h7V> J X^N2 08 2tf5y-hJgl !: t« ( HS7Xr 

c 2 o 8 1 <offi<oA^ss^ fc&a«s$*rc V . 3 S> 

fc, PMOSh5>>'*X^P2082(?DHU'>(ySg? : i: 
PMOSh7>'> f X^P2084<0Hl'>f ySg^kNM 
O S h5V 5>**N 2 0 8 20H M yiS?fc NMO S 
h7y> ? X^N2 084<0HV-fyJ&¥ : i:tt, W&fTv 
7C 2 0 8 1 watflS&?2 0 84 C&H£8&hXVi 

[021 9] "t3:*>^, £i&TXrC2 0 8U±. $1 
fflc0Hl!)T>rwA*SI5?r^Bl«-Sffl5:t»t«-rPM 
OSh7^'^P2081, P2082fc, 3S2ffltf) 

m&r yr<oA*a5Sr^j«-r sfflstits-jfi^N mo s 

h7y> ? X^N208 1 , N 20 8 2 fc^flix.Tfc'J. 
T. A^ffi^Sm?^SIilK«Jftt^oTV^. 

[0220] ^smftrvT-c 2081 tfmmzti*: 
A*0BC2O8oii, msryrc2 08 ikeMo 

S>fyA-^||JSC2 082i:*^lt«$ilTfcO. A 
^^2081X^*38^2082^:^^208 
3ti&*LT^S. A*0ISC2O8OtfcV^T, A* 

jg^ 2 o 8 1 at, msryyc 2 0 8 1 <o— ocoa* 

38fA^$flTtJ0, A*3S^2 08 2{C»i, H»7 
>TC 2 0 81 Offic7)A*3t : Pfc:«g$tl-C^-&. 
[0 22 1 J aj*3S : P2 083tC{i. CMOS 

yM'-^@S|C 2 0 8 2<r>&j}mtf8mZtlX^ 
I. ZblZ&t:, *>i>4{[J*S& : F2 0 8 3{i. xjimm 
C 2 0 8 O^Sfc:E$il^^0^^)L S I c0rtg?l5|SSt 
W&ZtiX^Z. tt:. A*0»C2O8OCiiV^'C. 
m&r yrc 2 0 8 1 t c m o s a hbc 2 0 

82i:«, ^16TyTC2 08 l<7)tiJ*3g : i t 2 0 84*5 
CMOS-f Wn'-^IhIS&C 2 0 8 2<DA*3S I F(C^? 

[022 2] (A*H18C2 080<0|5IgS|ftff) Otco 

<t 0 izmf&ztittm&mmizw&AJjmc 2 0 

8 0fc, A*iS^20 81fcA*3S : F2 08 2t<0'?-n 

?tdj>t>m®xJim j %tfAJjztiz> t . A^Eisc 2 0 

8 0(i. A*3S I F20 81<7)m(atA*38f 2 082W 

%&t*m.Lx\-))m^<ryim*msi!\L, wmwz 
muvfflf&iztmztitz'' H- uKjwr l- \,oi> 
o&jjm^z. aj*sg^2083*^aj*-rs. 
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[02231 i)*i)*i>®ft£?JO*m]fccomm£frfr&A tU±, Vicm=0. 2V, 0. 05V<9l§3-Ji. US 

*0»C 2 0 8 Oli, 02 0 ( a ) fcijcf A^EIISC 2 T^rC 2 0 11 OJii^Jg^ 2 0 1 4tt. iKg<*H *A 

0 1 0 At/02 0(b) fc*1-A*lllBC 2 0 2 0 fcJt — ?EJ8C 2012 fcgfflrra^fc-H^^SWjT 
*T. J:0/£v^HoH«A*m^^S(i^'C&S. #T^V^T&S. ISIifc LX, AA0BC2O 1 

WTtc, a^jhi»c 2 o 8 o#. is^gH<oiii&A*m o«. xjimm^nmwGN Dmm&etiteim 

1 o 2 2 4 i tr . mAj}m*&>m&tfw$mm& i o 2 2 9 ] 02 7 tji. 02 0 ( t> ) t^^-A^^F 

T&S^fctt, A^EI&C 2 0 8 0O^2ffl<0Hi&T 2 0 2 1, 2 0 2 2<0A*^S^t . IHST^TC 2 

yT{ig{l^fiST*>&#, A^0ffiC2O8O<omiffl 0 21<oaj^jSg?2 0 24. aWjffi^2 0 2 3?>ifcWI 

omsr^r-cgm^rag-cfci.. it. n»A*m^<o 10 ^83B£*lth&. m2nzm&i'*.$i'-i'3> 

n<i[tfnMmiLtGNDm&<n#t5Tt>&t§r&M*. A ifctttt, S£SEVdd#3. 3VTf><). o. iv<o 

^ni»c 2 08 onmi&nmiTyrtmzmnmi mazis^ 1 5 6mh z<o^i6a*<i^a^js?2 0 

T>7t<mirC%m&~?hh. HI&A 21.20 2 2fcA#*SfcV^ fccDTifcS. MiftA* 

^^*(a*5GNDf=r)fiT&S^t:Ji. A*08C «^>tfM>«ftVicm£3. 2 5V. 2. 4V, 1. 

20 8ocomim<?>gmT>7i±g:m*mTg>i>tf. a 6v, o. sv. o. osvfc^^^TtvSjLi^-^ 

^0»C 2 0 8 0 <n&2®<r>miT>-T\t%m&Tb a , *fteh.02 7(1), (2). (3), 

S. (4) , (5) (C^LTV^. 

[02 25] dcoatC, ^ia<OHI!)T^ri:lg2acO [0230] m2Hz£m£, ffi^Jg^2 3coaj*fi^ 

Hi6T>'rf:«:ffl^irli7tl||&TyrC2 081Sra ft»fc»g^i:. Vicm=0. 05V. 0. 8V, 
mth Zblz£r>X, ffiSfcSd^iSSrBE&Hfc *A 20 1.6 V<0^Ji*^ o IXWtfELX^tW, V i c m 

-T#6WC. *H»c^SK*»3!)»SA*liI8C2 08 =2. 4V, 3. 2 5Vtfrt§£te. H»ryrC202 

Ott. «£V>«ffl<7)^»A^<i#?rSm^fc:'5rSc7)-Ci> 1 <7>ifctj3g?2 0 2 4 li, &g?>4 VWIUi&C 2 0 

s. 22imrt&<wz+tt%m^z£jiTZx\^j:\\ m 

[ 0 2 2 6 ] ^ .1 T-, *H*fccOJg®fc:A>a>& A*0*5C Skb IX , 0 2 0 ( b ) fcijcTAAHSSC 2 0 2 0 ti. 

2 0 8 0<9|fl|8&»fft7)>-.x S U-v' a VJSUfc^T. A^IHWi^«{iA^«®«fiV d dft^TJiiftfTC^ 
02 0 fc^UjEBC 2 0 1 O&tf AiJlUSC 2 0 2 ttftmTZ & . 

OfcJtfSLT, 02 5i:02 6Atf02 7i:£#j$U: [ 0 2 3 1 3 02 5fcli. *^<^®fc;fa&»!>A*Jls| 

a^fiBfrfS. &*3. 025fcli. ±i&tfU:dfc*ISSS »C2O8O<7)HIBS!l^^5AP-M.^fe*<O0|i: 

AiJlUS&C 2 0 8 0 fc^WCc^jL $ i, LT. A^)3g^ 2 0 8 1. 2 0 8 2<*>AfHs^89Bfc . 
-M.fc*S£tf>01£*t. 02 6fc»i, 02 0 30 H»7y:rC2 08 1 <OJfcJj3g?2 084 . BWj3g?2 

(a) {cWA*HIS5C20 10tov^T^A5P- 0 8 3<0Jti*<l^»3B5r^LTV^. 02 5^^^ 

hL*;&m<O0q£^U 027t«, 020 (b) fc^c jl 5 U-zs a V^fHi , ®5WlEVdd#3. 3VXt> 

^A*IIIS&C2 0 20fcO^T<OS^$lx-hL>t*£m 0. 0. 1 VOfifgfcftol 5 6 MHz Willi A^ff^ 

OfiH|^^-. £A*JB?2 081. 2082fcA^l.fc^dt>cOT' 

[0 2 2 7] iOifittlWi. 026fctt, 020 (a) J>6. HK)A*fi^04"t«fiV i cmSr3. 25V, 

fc^StAJjSSHF^ Oil, 20 12<0A:frfi#S9Bfc, 2. 4V. 1. 6V. 0. 8V. 0. 0 5Vfc£fc$-£ 

gglT>7C2 0 1 l«aj*SS?2 014. iti:fjSfr?2 txSaV-y 3 ^, -f-<l-5 ? il02 5 (1), 

013O{fJ^fs^«^^LTV^. 02 6(Ci>(tl.v (2), (3). (4). (5)fc*LTV^. 

Sj-l^-v-ay^fHi. SS€EEVdd*«3. 3V-CJ> [0 2 3 2 ] 02 Sfcliftjf. OiJj^f-2 083<?)a3* 
0, 0. lV<Dfi(g£fcKH 56MHz (rygMAjim^ 40 ^«9gt:*B-rS t . Vicm=3. 25V. 2. 4 

£A:fJiS? 2 0 1 1 , 20 1 2fcA^-rSfcV^fc<OT V, 1. 6V, 0. 8V, 0. 0 5 V fc* OJ§£Tt> , B 

iya»A*(i^+^«(jV i cm£3. 2 5 V, f^UTV^ifc*WC§S. .IfUi. Vi cm=3. 

2. 4V, 1. 6V. 0. 8V. 0. 05Vfc^$-ti- 25V. 2. 4V. 1. 6V, 0. 8V, 0. 05Vfc' 

Jtv-SiP— isBVtiWt:, -Hi-?*i026 (1) . <O^Tt>H»TyTC2 081<OUl^ig : F2 084 

(2). (3). (4). (5)tc^LTHS. tt. ^S<O>f>A-^l5iKC2 0 82$rSa!rri.<Ot:+ 

[0228] 026fcJ:fUf. Jtt^^F2 0 1 3^)ttJ^ ^^Hi#S-aj^-C#SitftT'*&. feSfcLT, 019 

ft^&JBfc^B-rSfc, Vicm=3. 25V, 2. 4 tC*^*^te«^®fe:* i *>i.A*IiISSC 2 0 8 Oti, A 

v, i. 6v«w&{i*^d i:tiwlt^s*>', vi mmzit^x. fc\^$m<rmmAJifm*:'%m:*h 

cm=0. 8V<0^(it«^iW^fii:Si.S*t® ZtiffmXZh. 

X. Vi cm=0. 0 5VcO^ii&ffL-CV^rV\ Z 50 [ 0 2 3 3 ] (3j^Ug<7)Jgffi<7)$&«) KLh^Bgtfcai 
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NMO s Yyyitxfwtrvxiimzwezhmi 
[0234] mienmi:) t-f, mvfmi, 

[0235] (Wi2Vmk) it. 02O(a)jm0 

2 0(b) tZ5H?Aj}®Wt, Mmx'it&^msog® 
AJjm^t:%mt&ztvx%%w>x, — o<nxh® 

-hmnz&mth z\ t #x-z h<nx, -ooAfllUB-e 

[0236] (m3<mmk) ttc, LSI 

LTffiffl^-^^fc:, LSliatc*£&Bti^#art*. 

3£>fc, LSia#iOiWtJ;0«R, G 

02 0 ( a ) X«02 0(b) (C^-A^JlllS-CJi. T 
x-7M (duty)Jfc(^fttSf, @»W^tt^fl: 

s. ) . 

[0237] -u, *mbnimizirt>*?>AJi®ftte. 
mm, GND<?)m&(7>m)£&i<. £*)±$<wm, g 
n ixonmpm lx ^im^wm-h z t & . 
uttfoT, *mm<7>imizfrfrz,Ajj®m*. lsi 

a. 

[0 2 38] (*HSS^S^fUl) *HSfeW»ffit*> 
*^A^@SSJi. SS«fiVdd*^GND«fi[*T<0 
/Sl^H^A^HM^^SrS^T'^S. L*>U 02 5 
tc^tHlAJS^ 8 4 £0^^ $ l^-i^ 3 ya»5r«4 fc , 
Vi cm=2. 4V, 1. 6V, 0. 8V«D*§&H;, & 
g<OC MO WN'-^l5llSiJ:»t2,cOfc:+^S(i 
CDfttfctfefjLTV^as, Vicm=3. 2 5V, 0. 
0 5 V^lifr^. d tTSa&T£TV^gg?)8lB-e 

o-bxm SS^a, GNDS3&3^>i&@£££K[s] 
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[0239] (mi30mtmB)<t:iz. mi3?m 

fc. 02 8J1, ^USc7)}g©(cA^6A^Ill»C212 

oemmzmtmxbz. m2 8tz5trr£otz. *n 

ifeO»©t*»^SA*IlI»C 1 2 0(i. 1 aBomsr 

yrc 2121 ^Sfc2aa<oiat6ry7'c 2122 
*a»tTv^j&6». 019 (cijrr±£f& i omM&mm 

10 (aft** A*0»C 2 0 8 0 k < ffiitt £ . $ t> 
C. ^flfccOJgJBfca^SAfllllSC 2 12 0«. IS 
B0>m>T>7C 2121 c0HIHHij£i , ±SSI 1 <DH 

i*w»st*>^SA*0»c 208 offmmryyc 2 
08ikffl^rs. 

[0240] 3(^Ufe<?DJglit3{p*^AAIil»C 2120 

tciivvc , 1 ggcoiaar >tc 2121 (imsas^ss 

72 12 5. 2 1265-^fLTV^. lgB«0Hi6r^ 

rc2i2 iti. 01 9(c^-tni&ryrc2 08i2r 
20 n«iry7-*^flii£$iti.. 

[024 1] iaB«0Hfflr>7-C212 1li. PMO 
Sh7y^^P2121, P2122. P2123. 
P2124. P2125. NMOSh7yy^N2 1 
21, N2122. N2123, N2124, N212 

5x®f$.zti&®im (&im.v£.m2&(r>m)T> 
rssm. 0i9fc^-rn»r^7-c2O8ii:BS^ 

[0242] xm&coimtfrfrh a*@»c 2120 
ti. u^hm\mm^2^<nmiTyym\z. &izm 
30 3imv&4®<nmT>7®*m&Limmz+j:'>x 
^s. ***m3acon»ryrgi5(i. ^i^vhs^- 

JK&iTCJ.SPMOSh7>'> ; X^P2 1 28, P2 1 
2 9k. miXijm<DNMOShyy i JX9^N21 2 
6, N2127k. NMOSh5yy'Xj'N2126, 
N2 1 2 7<OV-X«fi$0ffllW3ty>tffl^SNMOS h 
7 >i?X9 N 2 1 2 5 i: ftT^S . 
[0243] m4&<7ymT>7ffi±, fiVVY 
5 7-»a#-eASNMOSh7^^^N12 8, N 
129t, m&A^fflWPMOSh^y^'X^JfPl 2 
40 6, PI 27k, PMOSH^y'X^Pl 26, PI 
2 7<OV-X«flrSlia<0fcy)tfflV^ P MO S b ^ y j^' 
X^P12 5k*^«dcSilTV^. 
[0244] lSBW^ir>rC21 2 1«, S&1X 
(±m2<0A*SSl i t=ffla-rS2-5C0A*SS??r^*>, * 
(O-OCOA^JSg^Wi. PMOSh7y^P21 2 
1, P2126. NMOSh7Vyx^N2 121, N 
2126<*>y-hmg#^88SfrC^&. ^fc, 1 

gBom&ryrc 212 l^^A^^tte. pm 

OSh7yy^P2 122, P2127, NMOSH 
50 7y^'X^N2 122, N212 7<07 i -hSI&& s «a 
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<DAJl& : ?tm2<r)A1]!&i L tli*ti?tiAJ}mC2 Taj*^2 1 2 4fctt*$*U>. ttJ*S&f 2 1 244) 

1 2 OOA^)^ 2 121. 2 12 2(CftaS^§*lT ff«CMOS>f WWBC 2 12 3 SrSHrtStf) 

us. t:-h»^Si|akUilasnTv^<7)T, ±E^i 20HMS 

[0245] -f-LT, PMOSh7yy^P2 122 «7»g®fc*»*^A^Ii]K<0^Hif»^$ilS. SftfcC 

«0KV-fyS^tPMOSh7y>'*^^P2 124<0K MOS4 V'WBRC 2 1 2 3T" H" l/^=Vd 

MVffi^tNMOSb5>'>''X^N2 12 2<0HM d. " L" L"^W= 0 VtfXi^fciillSit. it0l8?2 

yjg?tNMOSh7y> ? X^N2 1 240KH>-38 123frt>. AfJlHi&C 2 1 2 Ofl-SfcSfrftSftS. 

isa<o^i)r>'rc2 12 ioattjie72i [02 50]ia±iiHBL^3|^ft<ojg©fc*j^Tt). ± 

2 6tc£jfflggS*lTV*£. PMOSh^y^ 10 1 2 <0HSfcOJg©£:l3ft£& 1 ~S 3 , H 
^P2 126<0KW>f>^i !: i:PMOSh5y> ? X^P 8«C*#&£i#T#l>. JUT. *3llfc<9$!8fcJ:fl 
2128«>FM >JS8^i:NMOSh7>> J X^N21 tf, 1 2<?D|ltec7)»®<7)A^IlI8'CS$^ilS 
2 6<0HV-f>i&7 L tNMOSh7^>'*X^N21 28 £i>«¥&T#£. LtltfiX, *Hft<^©fcJ:tltf . 

cdkw yss?*:**, ^iaj*3g?tffl^-rs iaaw *i 2^ntt<ojg®<oA*0?&tJt'<.T . rot^ 

m>T>TC2 1 2 14>iitflfl72 1 2 5tCg^$^T IS, «S@aKl. G N D gmO&SCi&V Z t 

v^. -r$Nb*>. ^us^©fc*^&A^nii& 

[02 4 6] lSBOHi&ryrC21 2 lwaj^ig^ li. rntX^J, GND^S#A£<Tt> 

2125, 2126J4. 2®&<nmS7y-7C2\ 22 jEStiM^. 

<F>A-hWt&8&£1XX\^h . 2ga<0^ST>7-C 2 [0251] (#5g&£<0J$g<0lES) 3^Ut<0Jg©t*» 
12 2»ai^3g^2 124li. CMOS4WWBS& 20 *^A^@8SC 2 1 2 OtCiiWC . CMO SA yA-r? 

c 2 1 2 3oA*sg?fcS^$n-rv^. $^>t. cm mm 212 3«. ^(fffiB^rtSHSS^, A*m» 

O S 4 W\'-? EII&C 2 1 2 3 OttiflJgW , A* @» C 2 1 2 0 9\%fc?> L S I S^Dft^f Zmit I <0*fA*. 

C2 1 2 OWSWjiS? 2 1 2 3fc8g3*lTHi>. d£ -E-cMtftf/hS < . Li+#Tfc£i:tem*& 

T. 2&B<r>miTV7C2 1 2 2»i. 02 lt^-fft <r\ S3. Hi&TyTC 2 1 2 2£>CMO 

ji^niir ^rc 2 0 1 1 1 «&R-oiiiK«jg$rir-r5 s 4 >*-?®m 2123 fcBirtstfcfjaMRoA 

ifi, ZtUi2&3(DgmT>7C 2 12 2<0®»ltj£<0 »/ 7 r fcJfr^MT'hS < . tfctJJB? 2 1 24cOS4m?^ 

-WTftO. flx-fcf. 020 (b) , 019(C*tH» git?* Zm^Z CMOS^y 

ryTC202 1. C2 081^fc«B-*)[I]»ffiJft£ A-*|l]|&C21230h5y^X:miMX£*#< 

[02 47] jy±«i3tfliJ£2iutA*liI»C2 12 30 OTISMJjMvS^. ) 

OfctJ^T. A^JSS^ 2 12 1, 2 12 2fcH»A;Wt [0252] ^5r*>*>. *$m<n®WZ.irt)*Z>A1im< 

mtAliZilht, l&B<rmmT>7C2 12 1T\i C2 1 20fct>WC»i, ai*3S^2123«a??SaSi£ 
AW%Ft2 12 1 tXftm-2 1 2 2fcom<a* i Jt*S£ J:0A^<-tSC:t3& t a^*lS < . *»*»sns«, 

1}m-2\24t\ftft%fF2l25\iZ.\X,1}Z1Xh. ZZ ^ScO^ST&S. 

T, aj^5S?2124tai*Jg?2 12 5fcJi. 025 [0253] (SSI 4<0fg§S0))K8) £51 4<0H 

t^taj^JSi !: 2084<O^S J Ll^-i/3>^i:|^« teO^JSK^^T, 02 9MHHWnSteBM«-*. Kc 

fc. «®«E«t l )<±/h$^®^Hift^-f* { !±5*$nS fc, 02 9(4, *H*tO»®t*»*>SA*HI8C 213 

£ fc (cfrl, . OO«EBS«^fi!«0-CS)l. . 02 9 «k 3 fc. #11 
[0 248] {fJ^SS^2124taj^SS^2 12 5i:^ 40 ig<=Wg®K:*»3&»I.A^IiJSC 2 1 3 Oil, 02 8KSr^ 

IHMi#{± , JJBSB 1 2 OHitc^S^^ST^fc J: ±Md& 1 3 ^HiS^ffitC***'* A^®»C 2 1 2 0 

d£, CMOS^VA-^m^Kfirr^WSrOrO tl. Jlfc. 4Sa^)CMOS>fyA-^|B]gJC2 134 

^Hiftg<i^t>oT^S. L^t>aj*3S^2 124t [0 2 54] AAlM|»C2 13 0fc:fc^T, 4SB^C 

^h^=F2 1 2 5<DHSld^+'k«!M±, fli.tf . « MOS>f WW SRC 2 1 3 4(4, 38B<9CMOS 
StSfiVd d*^GND«fi[i-CWSV«tHr^>'?< WN*-^ISI8C 2 1 3 3^gtgtt^»tlTV^. 

Ztl±*<, t>&Wm^®m£Ltrtit>l1}*%\>W *>SCMOS>fyM'-^lBI»C2 134Ji. 3g@c7)C 

T, 2m<7)gMT>7C2 1 22{i^^fcSmT'^ MOS>f WBftC 2 1 3 3i 0 1> h^^'X^ 

[0 2 4 9] ^58^2 124 1 aj*Sg^212 5<0H 50 -C*&. 
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[0 2 5 5] *tz. imomT>T(nliJ)i&F2 1 
34. 2135t2gB<OHliryrC2132<omi 
S^2«A*3g ; Ffc^^*^^oTV^*J. Ztl 

ao, im^mTyr<r>m^i^F2i34, 213 
5 1 2gB<oHi)ryrc 213 2<ox*ffl^-i:os^ 

* 5 IUS<^®2i:3t.-CJ)oTt>. H»<0Jg©3O»* 

[02 5 6] l&&(?>gmT>7C2 1 3 1. 2SBO 
H|&ryrC21 3 2. SSBOCMOS-f^A-^lal 
KC2 13 3<Ol3HSiMm. 02 8(c*-f.Lfem 3<0 

y-C 2 1 3 10**^2 1 3 5tB*Sg^ 2 1 3 6 fc 2 
SB«Oia6T>'TC2 13 2<7)A^3&ft<OS^*<. 0 

2 8tC*t±S* 1 3<OHtt^®(C36 > *^A*IU!SC 
2120<D^fcfcS£fc&-5TV^*:tf>, dMjS8T2 1 

3 4<0<t^<0M««A*Ial»C 2 1 2 Oco*§&fci£fc3: 

[0 2 5 7] aJ*«?2 13 7*^ai*3*lS«^i4 
gB<7)C MO S-f VA-^IUBC 2 1 3 4 £lH&£-£. 
4 &B M O S A BBC 2 1 3 4 tfHi^Sg^ 

213 3tc^$n&=PB^^L s i rtssmsssr^irr 

6. 3gB<ACMOS4 ^WHIKC2 1 3 3*»4>4 
gB<0CMOS-< yy\*-?HJ8C 2 1 3 4lc8PgWfch 

[0258] &LtmwLti*m&<rMmiz xfutz, t 
■r, ±fam 3<onia<Dj$iK*>a>6 a^essc 2 1 2 

0<7)W1-|.i!SSrS?^-r«>-t**-C#S. Srfc, 8*13 
<^ltt<OJg©cOA^Ill»C 2 1 2 Otf*rtSaS<DS?& 
^gfc LTIi. A*0»C 2 12 Ocoaj^jSg^ 2 12 3 

i>s. l*»u m 4<o5Sfls^®fc*>a»sA#@Brt 
*nsio^©£S£i 2conteojg®{cSfflKfct>±ie 

mia^2^S5r#S«It*5-C^&. !B12 

[0 2 5 9]*HIS^©^A^lHlSSC2130tt. 1 
SBOHI!>T>7-C2131. 2SB^HI&T>'rC 2 
13 2fcDCmg[4 < SDh.-Cfc'). flWfcWH/CWfirH 
b£ (=A*H188*J®^Tvv5rv^) fcidin^DDcm 

[0260] (isi5coiiis^©) act, mi 50H 

^W^ffifc-P^T , 03 0RXM3 1 £#g8L&#£li 
&*5. 03O»i, Xmm&tfrfr&AJl® 
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g&C 2 1 4 0<38Wttfr@»fltJit@T*>£. 03 

1 (a) li. PD (Powe r Down ) $J»B)SC 

2 1 4 5 fc LTA^@8C 2 14 0 lej&Mtg&Sflffl® 
»C2 15O<7)f»e«^|iIi8HT&0. 03 1 (b) 

it, mmm&c 215 0 ouh^oi, ^xcnjmm&v 
[026UH3 ot^ti d fc. xmko&mizfrfr 

£AfcHII&C214 01±. 02 9KSrt±JE^14coll 
*S^SfcA^&A*iai8C2 13 0{c. St, PDffl 
10 fflEII&C 2 14 5 £fil*.fcffil££ : ff UCl^S . 7J» 
C2140£fcWC. PD$J»[IIKC2 14 5Ji, A^3 

2 1 4 8 tm 1 (om^m-2 1 4 9 1 si 2<oifcws 

?2 1 4 1 0 tm3(0\Ml® : f L 2 1 4 1 1 £*tT^ 

[ 0 2 6 2 ] P D$q»@8C 2 1 4 5 OAfiffi^ 
2 1 4 8»i. A*H1»C 2 14 0*qWB$nS^®B 

jg^2i4 9«. \fkn<r>mmmm2 nitzm 

ffl$*Ut P MO S h 7 P 2 1 4 50$-*- HSS? 

20 fc«fl$*VO>S. 3*>fc. ^2«oai*SS^2 14 10 
|±. NMOSh7yvX^N2 14 5«y-hBffitCS 

^snrt^s. $^>(ct^, ®3coai^sg^2i4i i 
it. 2®m<ogmim®i&c2i4 2izmiztifi:NM 
osbyyi?z9n2 14 1 o<oy-h«ffifc8c&3*i 

TV%S. ^fc, PDJ0«EJ»C 2 1 4 5<0flr<W%:«iJ£ 
[02631 \fiB<nmiTyyC2\Al, 2SB<0 

mjiryrc 2 1 4 2 . 3aa<ocMos>r y/<-9® 

BC214 3. Xt^4gBOCM6S>f yA-^@ffiC 
30 2 144<O088i&mi±iemi4<7)|Qt«^@i:BSP- 
Thl. Lfc^t. -t<oi«lif5riiWi«a& 

l. *$m<rmmiz&fr&PDwim®&c 214 50111 

[0 264] PDSIWIS1KC2 14 5^*35^2 14 
8fc, ^0^rtSllIK*^PDj!lffiKi^A*3nS 

t , i)*j)>& p nmm^vtmiz&i* . & 1 <oaj*ss 

^ 2 1 4 9 fc^coaj^SS^ 1 4 1 0 t^3<0Hi*SS 
■f 2 1 4 1 1 fc*^. " H" UK)VX\t" L" K;l^£0 
^^aj^^ilT. PMOSh7yy^P2 145, 
40 NMOSh7yv^.^N2145, aifNMOSb^y 
v'X^N2 14 10<7)3r>'. 
[0265] PD$l)»|ll8C214 5fcfC. W^tf, 
031 ( a ) iZjfifP D®W\mc 2 15 0 Srffiffl-tl. 
ZttfX-ZZ. PD«11BIIl|«}C2 15 0»i, A*SS^2 
1 5 1 fcffll . S2. m3<0tHiJ^2 15 2. 2 15 

3. 2 154£m>, fhfh. 03Ot^i"PD$!l» 
0»C2 14 5^*9^2 14 6tm. ^2. ^3 
<D&J)1frF2 149, 21410, 21411 fcttJfrr 

4. t^, 031 (b) £liPDi8l#H]KC21 5 0<^) 
50 J0MSK>*l/O*. A^)3S?2 1 5 IK" L" UK 
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tf , 03 1 ( a ) t^-TPD$0»l5lSC 215 0V>£ o 



M" L" Krt-=0V#tii;)j2*i. m2<oaj*iS : F2 1 &J|i«&ig»T$i£^£^#T££fc«>, A*@ffiC 

5 3fcKS3tf>aJ:Jj3&72 1 54fc«" H" i^i^vd 2 14 0 (rymffinmbalth-fA^Ttts . *cti, +^&fc<7) 

d («S<7)m&) *«ai*^ix^. AJj3g?2 1 5 JHB£Jb££l 2<OHttO^S J ?>±Slgl 3<0^tt<0}g 

HZ" H" WOl^YddtfA^SiU.*:. 3*1 Oft* ©WSfflfcLTt>±EwSglftlXIS2tf«&S?r^Swfc 

S872 1 52KI4" H" U^=Vdd*faS^^. 31 SI 2<t>HML<0»© > §11 3<0^*S<9 

2<0{B*Sg?2 1 5 3tm3ff)tHi}m-2 1 54fcli" £1 4<^tO»ffi-C*iffc«!»iyi. ^mt<m 

L" Wv^=0V#ai;*};*fi.&. ®-Ct>#&ft&. 

[ 0 2 6 6 ] A*@»C 2 1 4 O<O08IM^Srft [ 0 2 7 2 ] &*J, *H»0®©K:*^A*lllftC 2 
. A#@»C 2 1 4 0 fl-StortSSEBW' 10 1 4 Oti. P D«S«f fctitiJ^Sg^ 2 1 4 3 Oitiflfl^ 

t,PD$)«0l8C2 14 5»A^j3i : p2 14 8fc:" L" (OHmti^^'Chi . iWi. 28Btf>ilI&7>':rC 

l^MflUfcf&OV) 3pAA&h.*fc. PD$3»0» 2 1 4 2<OJtJ*Sg^2 1 4 4<^&ft^it5£5:fc«>-C& 

C 2 1 4 5WS1 OJiiflSg? 2 1 4 9K»i. " L" UK £. Lfcflt->T. ^MJ^m^U^itm^^ 

^aj*ffi?2 14 10^^30**3^2 14 1 1 fit: [0273] (Si 6^<*S) iKfc, &1 6<D2E 

{i- H" u^l/ (0Ufcf«SS<iVdd ) * { iiJ;>j£*t HWHBBCcowc, 03 2&tf03 3£#8BL£#£>H 

5. Hfrf*. 03 2Ji. ^ISgO»®fc*^A*liI 

[0267] Ur#-?T, PMOS h^V^X^P 2 1 J»C 2 1 6 O0)Wm%\B\im~Ci>&. 033 

45, NMOSh5yvX^N2 14 5. .RtfNMOS (a)te, PD«1»I11S8C2 1 6 5t UTA*I11KC2 
Y=7> : JX9li2 141 Oli, W?*i 20 1 6 0 fcafl™&#J»08&C 2 17 0tf>«fctfF5r[IU» 

0. lSBOMiftry7-C2 141t2gBcOM»r>' 0TfcO. 033 (b)li, iH«l|Hl»C 2 1 7 OOi&ft 

rc 2 1 4 2 tij, a^oiw^«®t=ars. est l fc^wcoKM^r**. 

T , A*0S&C 2 1 4 Ote. ffl8tf>»fftjQS ( =A*m [0274] 4^WJg>SfcA>*>SA:>»C 2160 

^£g(re£64jt«8) fc&S. «. 03O(^-±ES1 5<0^iSO»®fc:*»*»SA* 

[0268]-*, rt^0SS*^A*3g^2 148t" 0»C214Ot, St, PMO S \-yVVX?Y> 2 1 

H" 1^1- (miflSI&Vdd) #A:*J$fU>fc . 6 1 0£d;t!t«j££3rL-O^>. PDifflffll|IIJ» 

m<r>\&)i%rf-2 1 4 9fc»±" H" (flUtf*® C 2 1 6 5li. m40{fJ*iST2 161 2£«K>. 

mavdd) oft^aj^^iis. a*:. m2<r)&ji% [0275] ^»ojg©^isfc:*>*»&PMosh5 

^2 1410tS3^aj*J&f2141 lfct«, " y^^P21610«, **>FM ytSFFm&B^ 
L" 1^1/ (fltf-fcTttOV) A*{iJ^$tLS. U:#-> 30 CMOS^f yA-^@l»C2 1 6 3<0aj*JS^2 167 

t, PMOSh5VxX^P2145tNMOSh7y fc«8$*lTfc 9 . *<OV-XJ&?#ttgWtiVd dfc 

^*X^N2145tNMOSh5yvX^N1410t £83*VO>S. *«*»* PMOS h5 >i/X9 

\i\vftll>*7W&t*i:*) , iagOH»ryrC2 1 P2161 0^-hiSiSi, PD&flfll[Blg&C2165 

4 1 fc 2gaoHi!lT^TC 2 1 4 2fc(C, DCS«8i OJMoaj^JS? 2 1 6 1 2Kg£2*lT^6. 

gtfvf . ^HSfWS ( =fi^££(re# £v*tf3B) #H P DfcJftlUIBC 2 1 6 5^JMW£[lISIH8J£taJ£oi, vc 

[0269]&i>, PDSdffll|lIffiC2 14 5{iPMOS [ 0 2 7 6 ] ULhcOi 3fcfltJ£3;hJtA;Jj®&8C 2 1 6 

h7>'^^P2 14 5i:NMOSh7y> ? X^N21 OCtJV^T, lSBOiaflryrC 2 1 6 1 1 2SS<0 

4 5tNMOS 1 4 1 0*H?1X<r>Y mST>7C21 6 2 fc 3gB<0CMOS^f Wn'-?I3 
-h«fiiW«fi[$-«I»-C^tltfm^r, 031 (a) 40 «&C216 3i:4&@tf)CMOS4yA'-:?m8SC2 1 

t=*-rPDM«iHis&c 215 ow^isiBii^t)^rfig-c 64 tomtmmi, ±im\ 5<7mik<mw^^t 

j>&. A*@»c2i4o<7)^jE-ri.«i£^fc'e*t'ftLBSR 

[0270] mMmLtz-*mm>®mzi5^x\t, a — c**>&. ititf^x , -e^piae^Bgjj^B&L-c , « 

2 1 4 O^AA^^S^rS^^V^fc TfcfcV^«iPD$[|»|518C 2 1 6 5 1 PMOS hy> 

a. p wmwm^cx *) i gawiaftr yrc 2141 >-'x^P2i6iot omsiwtou-cifwt^w 

fc2SBOia!)ryrC2 14 20DCaS[S:i£§^^ 

«t© (^£0«®^PD«®t^) fc-rS^fc^T'^ [0277] A:J»C2 160fcfcl-vT. PDSlffllel 

Lfc#-?T, iJeSl4«7)|ISSO}g©^A*Ill»C »C2 1 6 5^*38^2 1 68fc, ^fcOrtOTB 

214 0*c®L^^ii&)8^-rSifc* { T'^l.. *^PD$J»fi^A*$^fc, *»*>SPDSl»fl^ 
[0271] it:, PDK«@»C2 14 5{i, mt 50 Of&StcS^ , SI cOttJ^S&f 2 1 6 9 , W>2<T)^h 
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38? 2 1610, &3<0&1im-2 1611. 
oai^Sg? 2 16 1 2*»£>" Hf U^Xtt" L" l"<. 
JUrXmtf&j} £ ftS. feSfcLT, PMOSh^yy 
X?P2165, NMOSh7V^N216 5, N 
MOSh^>>'*^^N216 10, aiXPMOSb^y 

^'x^P2i6io^y, *7tfMff8*i&. 

0»C2 16 5*Ct±, MUX. 133 (a) £*cfPD 
KWI11KC2 lTOSrSffl-rSClfc^T^S., PDffl» 
0»C 2 17 0J4. A*38? 2 17 1 fcSSKOaWjSS? 

2172. m2<oaWj3&?2 17 3. m3<oas:>j3g?2 

174. 2U0|I4«>iltf]IB?217 5£*l/C»*. <I 
ft<c><4, 03 2fc5rf PD$(|ffli]BC 2 1 6 5<DA;*J3S 
?21 68fc. All. m2. m3. ^4^*38^21 
69. 21610, 21611. 216 12fcfc. *tl 

[0279] 033 (b)fc«. *»*>SPD©lW|5Ig8C 
2 1 7 OOKSfiflST^jrr. A^S8? 2 1 7 1 fc" L" 

v<a, (muffiov) tfAUznzb, mi<oas7j3B 
?2i 72fc{j" l" vuv (mmmov) tfas^s 

ill. £*:, imffimz, m2<oai7J3B?21 7 3fcSB 
3^*^38? 2 1 7 4 fcm4^ai*3S? 2 1 7 5 fc t 
H" K/P (0Utf«SmtiVd d ) #ttt?j3:h. 

6. 

[0280] A*3S?2171fc" H" U'OP 
(miKW d d ) &AJjZtl& fc , m 1 <oaj}j38? 2 

17 2 fctt" H" (mtf#V d d ) tfftjjZil 

X. (3BF»ie. m2<oaj*3g?2 1 7 3km3W 

JU^38?2 1 74fcm4<oai*38f 2 1 7 5fc£»4" 

l- (mifttov) #aj#$*i&. 

[ 0 2 8 1 ] A*0»C 2 1 6 0cDHll8»ft£JI 

ttWfcst>»ts. A^mffic 2 1 6 o^aj<orta5iii» 

(TOS) *>&PD$»[I]KC2 16 5<OA*3S?21 
6 8fc" L" K/W UHUmov) tfAjjZhfzi&& 
ZWfctt. mitf>tftfj3S?2 1 6 9fc 

J4" L" (Wtti&ov) (rmmfita^tix, 

SS2<oai*38?2 16 10 fcm3<7>iii?J3B?2 16 11 
i:SI4?>aJ:>j38?2 1 6 1 2tizli" H" (ffii 

if mjgm&v d d ) #aj}> . 

[0 2 82] Ub^oT. PMOSh5y> 7 X^P2 1 
65, NMOSh7^'^N2 165, NMO 

5 V=7VVX?K2 1 6 1 OttWffi 

o. ime>m>T>TC2i6it2m<?>m>T> 

rC2162»4»»<0fW1^fc*9. PMOSh7^ 

s;x* p 2 1 6 1 oittyws&ox'&iim- 2 1 6 7 

tf>m&£S&®£5-;t£v\ |g*i: LX. A7J0I8C 2 1 

6 0 \i . aS<^6fHJt<Bfc'5r& . 
[0283]-:*. rtSWHI&a^Aflig^ 1 6 8fc" 
H" VOV (fUUVat&Vd d ) tfAJjZtll t . 
©I *>aWJ#P2 1 6 9lctt" H" (flUtiWI 



(28) ^2000-68813 

54 

m2*>SWj38?2 1 6 1 0fcm3<9dWj8S? 2 l 6 1 1 
km4<oaj*3g ; F216 12i:fc:(i" L" U*OHflU. 
fcfflOV) #iltf)3*L6. 

[0284] Lft^-C, PMOSh^y> ; X^P21 
65. NMOSh7y^N216 5, At/. NMO 
Sh7y^N21 6 10tt4-7«Bh^D. 1KB 

omsryrc 2 1 6 1 fc 2a@<om6ryTC 2 1 6 
2<DDC«5Slicavf , mbftttfilsfr*. PM 
10 OSF5^> ; X^P2 i6io«^-y«ffl[fc^0. SJ* 
38? 2 1 6 7(4" H" U'OU (ff £.HWR&Vd d ) 

zsmsti. mijm?2 1 6 314" l- ia* (m« 

ttOV) jcffljeSfi*. A*0»C216Ott#!Wt^ 

[0285] PDJd»|a]J8C2165*iPMOS 
h5>z/X9P2 1 6 5i:NMOSh5>vX^N2 1 
6 5tNMOSh5>^X^N21610tPMOSh 

yy^xf p 2 1 6 1 0<r)y-v^®nn&iimx% 

taxtiwT, *<r>®$mf8.\m3 3 (a) swobr 

[0286] fiUJHl Lfc 4 o iz#m.<?MBlz£ti 

^i. i fc 6ty>. -tiem 1 5^nsfc^st*> 

ifecOJgffit^SA^HISC 216 0tt3V>T , PDSfl 
fflHUSftC 2 16 5im&s&®&Tffif8.t-t?>Z. kirtm 
X'h*). £tz. AAHSS+tliPMOSb^y^x^?: 

iwmt&tiiiKcnx. ffimnmrntfr-rirx^ts. 
zt>iz£ti. mi 2<onjt<^g®. mi 3^ioto» 
30 s, mi4ontt<o»®. mi 5<r)mL<mm~cmftz 
mat. *mt0m?t». 

[0287] *Hlt<^®WA*IiI»C 2 1 6 0 
14, PD«®^K:J4PMOSh5V^^P2 16 10 
t 3SBOCMOS>f y/«-^HBC 216 3tDC!| 
ffi<ftl\XL*oZttft>Z>, Ztili, 2&&<?>mT 
yrc 2 1 6 2<oas*S8? 2 1 6 4cO«fiH»qqi|^3r)t 
CMOS4 yA-^@»C2 16 3c?DNMOSh5 
yj/x?N21 6 1 1 j&M-yflaSfc&Sifc i>f>tt:ib 

40 Lfc<Tfc-CS=Srl^i:* s ft9. m>%Wltm*lX 
L£oZti>f)&. 

[0288] (mi 7C0HJS^@) <Xt. mi7<0H 
ig«0»®t-5V>T .03 4-03 6 ^MiaU^^Sm 
^"S. =5rfc, 034J4, ^ISS<O»ffit3&>*»&A*0» 
C2 180(Dmm:\sNmCt>'), 03 5J4, *HM 

<^g©fc*»*»i>ffi<oAtjiii»c 220 o<nmmfc®& 

mVSil. 03 6 (a) «, A*HI8C22 00fcPD 
MM9BC 2 2 0 5 fc LXMmtetoPDlMmc 2 
2 10OftftttfrBRB-C&9. 036 (b) {4. PD 
50 SlfflI|HlffiC2 2O5<OSafi^0'CfcS. 
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[02891034 fciSf J *Hft<73jgSfc:*>a> 
SAAl5l»C2 18 0ti. H^WtC. 03 2fc*tS51 
eiOllML^SKA^&A^lill&C 216 0 fciJWt . 
3RB©CMOS4vA-*BRC2 1 6 3»ftt>Dfc 
C MO S-f y^'-^Hl»C 2 1 8 3 SrJiffl L7t«fi£5r^ 

I/O**. 

[0 2 9 0] A^3SBWCMOS>f WW@KC 
218 3C07)VyVym±WMO Shy yisXfti 2 1 
811 fcNMOS hy*si'Xfll2 1 8 1 2i:#tt*Kc 
«S^$tlT^&. NM0Sh5>'>''X^N2181 1^ 1 
HU>f ySg^i3SBcOCMOS>f W<-?HRC 2 1 
8 3waJ*iS^2187fc:S^$^-C^S. it:, ?- 
ha&?«2SB<oni&Tyrc 2 1 8 2 WtiJ^Sg^ 2 1 

84t«^SnTV^. V-X3&HJNMOS 
h 7 y xX* N 2 1 8 1 2 O H W fc&8S*VC 
V*l>. NMOSh^yi'"X^N2181 2Wy-hSg^ 
«PD$9»0»C 218 50>354<9ifl:fj38?2 1812 

*. PD$5ffll|lIKC2 185tU±. 03 3 (a) 
tc^t±Elgl6co|ISS^Sfc:A^I»PD$ilS»IiIBC ; 

2170£ffiRJTS*. 

[0291] igBion»ryrc2i8i. 2SB<o 

Hi)ryrC218 2, 48BOCMOS>f>'A-:$'|II 
KC2184, St/, PDSflfllII||&C2 18 5<0[51S&» 

S^tftH— TJ>*. Ltztf~>X, Ztihnstfflfc-o^ 

ximmzmt. 38iocmos>(ww0»c 

2 1 8 3 k -eixSrS"l«N- * P DSflflPESSC 2 1 8 5 fc <9 

[0292] ^a*<7)rtSlal»*^ P DSQfflHUiSC 2 1 
8 5<0A*iB?2 188£" L" \sOV (mtimo 
V)tfJ3lZtlht, ®l«aS*JS?2 18 9;&>£>«i" 

l" u^i- (mtf^ov) oftwwjSft*. 
me. %7.<rti!ftm-2 1 8 i ok^3^ai*sa^2 

181 lk^4^J«*3g?2 1812fc*^«" H" V 

[0293] Lt:tfr>X, PMOSh9yi>X*P21 
85. NMOSb7>'^N2185, NMOSh? 
yv*X^N21810. NMOSb5yy^N2 18 
12li3r>DWi:«r»). l8B<03II»Ty7C2 1 8 1 

k 2SB<oHKr yrc 2 1 8 2 k 3SBocmo s>f 

5" WHBC 2 18 3 fcJifflJ^iWtMBSfc&S . * 
ft, PMOSh^yv f x^P2l8l0li^7ttSk : 5: 
aj^Sg^2 187<0€fitl^Sr^-t^\ *g*k 
LT . A*@»C 2 1 8 0 \ifflti<nfflfcW&b ft* . 
[0294]-*. ^HS^rtgSHIIft*»*>PDSlfflllIS8 
C2 185<0A*SS?2 188K" H" W<7M0Utf 
«S«mVdd) *9JjS*l*fc, mi<OA^5S^21 

8 9*^«- h- (0Utfm&«<ivdd) <m 
mfi&jjztii. aammz. m2cD&jjm-2 1 8 1 
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OtlB3«a5*SS : F2 1811 k&4<r)titi)%ff- 2 1 8 

12fc*>fcli" L" (fitefcTftOV) 

*. 

[0295] Ltab^T. PMOSl*5yyX?P2 1 
85. NMOSh7^^N2 1 85. &V. NMO 
Sb^yvX^N21810«*7«St : 5rO. 1KB 

om&ryrc 2 1 8 1 1 2sa<onaryrc 2 1 8 
2kti±Dc«85JiSEni*. fmmm^i. it:, 

NMO S h y y VXf N 2 1 8 1 21£*:7*t»Bfc : 5r 0 . 
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